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Electrical Engineering at Princeton. | vancement of Science, at Southampton, last 
August (23d), and also in an address before 
lowing announcement in regard to the new | the British Association of Gas Managers, in 
course in electrical engineering which will | June, 1881, you referred to the efficiency of 


President Patton has made public the fol- 


be instituted at the beginning of the next 
college year at Princeton : 


engineering from this institution will be ad- 
mitted to a course of special study having 
that endin view and extending over two | 
years in passing satisfactory examinations 
in the following subjects: Mathematics, in- 
cluding trigonometry, analytical geometry, | 
ind differential and integral calculus ; phy- | 
sics, equivalent to the course at this college. | 
ind elements of chemistry. Ability to read | 
French and German is desirable. 

‘* Students who have pursued the course | 
in the academic department of the college, | 
through the Junior year, and have taken the | 
elective course in mathematics, and also stu- | 
dents who have completed the Junior year | 
in the John C. Green School of Science, will | 
be admitted to this course. 

‘The course will be full and fully illus- | 
trated, both as respects elec- 
trical theory and the appl'za- 
tions: of electricity in the in- 
dustries, such as_ electrical 
lighting, transfer of energy, 
clectro-chemistry, electro-met- 
llurgy, etc. 

‘‘ Examinations for admis- 
sion will be heid June 20th 
ind 21st in Princeton, and at 
other points where examina- 
tions are usually held.” 


| gas illumination. 


At Southampton, you stated that one per 
‘Candidates for the degree of electrical | cent. of the heat ina gas flame produced visi- 


34 is the loss only by invisible rays, and 
does not include the heat carried up through 
the chimney as heated air, which loss is not 
an invariable quantity, but amounts to at 
least four times the radiant heat. This 
makes the total heat developed in combus- 
| tion of the gas 25x4—100 times greater than 
| that sent out in the form of luminous rays. 
| Further experiments are needed to estab- 


ble luminous rays,and in an electric arc 33 per | }ish these proportions in an absolute man- 


cent. produced such rays. In the newspaper | ner, but my object was to impress my hear- 
reports of the previous address before the | ets with the principles involved. 


| * 
| Gas Managers, you were quoted as saying | 
| 

























I am, dear sir, yours og fg so 
C. W. SrEMENS. 


Fic. 1.—FirtEEN Horse-Power ‘‘C & C” Moror. 


An Interesting Letter from Sir William 
Siemens. 
lo THE Eprror or ELEcTRICAL REVIEW: 

DEAR SrR—While rearranging some let- 
ters a few days ago, I came across the fol- 
lowing letter from the late Sir Charles 
William Siemens, which I think might be of 
interest to some of your readers, as showing 
his kindly action towards the perfect stranger 
and also from the value of the information 
contained. 

The circumstances were that at the time I 
was making some investigations on the sub- 
ject of the calorific efficiency of various 
methods of illumination, and finding that 
two conflicting statements had been made in 
regard to the matter by Siemens, I wrote 


that in a gas flame the luminous efficiency 
was 10 per cent., and in the electric arc 90 
per cent. 

It would be a favor to know if you were 
correctly reported, and if so, what is the 
source of my misunderstanding. 

Yours truly, 
C. J. H. Woopsury. 


The following reply was promptly sent : 


SHERWOOD, TUNBRIDGE WELLS, ENG., } 
December 28d, 1882. ‘ 
Dear Srr—I am in receipt of your letter 
with enclosures, for which I am obliged. 
For your information I send you my South- 
ampton address, giving my views regarding 
the illuminating product of gas and elec- 
tricity. 
At first sight there may appear to be a 


discordance with my previous statements, 





him the following letter, to which he im- 


mediately sent me the reply : 
Dec. 9, 1882. 


C. W. Stemens, C. E., 
Dear Srr—In your Presidential Address 
before the British Association for the Ad- 





but all depends upon the way of putting the 
question. A very powerful arc light gives 
as much as 33 per cent. of the energy ab- 
sorbed in the arc as luminous rays (or 25 
er cent. measured horizontally), whereas 

'yndal found a vivid gas flame to a as 
of its radiant energy as luminous. But the 











Another Electric Fire Engine System. 
Mr. G. E. Ruther, of Bridgeport, Conn., 
is the projector of a new electric fire engine, 
in which an electric motor is to replace the 
steam engine now employed to work the 
pumps. Mr. Ruther’s ideais to lay down 
wires from the nearest dynamo to boxes, 
placed in close proximity to every hydrant. 
The instant an alarm of fire is sounded an 
automatic arrangement would start the dyna- 
mos supplying the power. On the arrival of 
the engine at the scene of the fire a connec- 
tion of the wires would be made and the 
pumps set to work immediately. 
——- ~> 
—— Incandescent lights are now used in 
the underground workings of the Anaconda 
mines, Montana, where candles are a thing 
of the past. Electric lights will also be used 
in the hoisting works, blacksmith shops and 
all shops and buildings about the mine. The 
mining superintendent says they are safer, 
better and cheaper than candles. 





New Designs of Motors. 


A company manufacturing and selling so 
many small motors as the ‘‘ C. & C.” Electric 
Motor Company, will in time be looked 
upon by the public as a company devoting 
its entire energies to the manufacture of 
small motors, especiallywhen they have built 
over 3,600 small 1g h. p. motors from more 
than 30 windings and designs for different 
circuits and for special purposes, and over 
500 quarter and half h. p. motors. 

While the “ C. & C.” Company have built 
motors up to five h. p. when occasion de- 
manded them, they have never until recently 
had a complete set of standard motors from 
1¢ h. p. up to 25 h. p. The old shops having 
been crowded to their utmost to fill orders 
for small motors, gave no space to go into 
the manufacture of large motors, as a stand- 
ard commercial machine. Upon moving into 
their new quarters, however, the ‘‘ C. & C.” 
Company immediately began pushing the 
work of getting up a standard set of motors, 
and various sizes were designed by Mr. 
Lemuel William Serrell to 25 h. p., allof 
which have been built (with the exception 
of the 20 and 25 h. p. motors) and are giving 
excellent satisfaction. 

The general design of the motor is shown 
in the accompanying cuts. Fig. 1. of a 15 
h. p. motor and Fig. 2 three h. p. motor. 

The machine presents a few peculiari- 
ties of construction. The field magnet 
cores are drop forged from best wrought 
iron, circular in shape and concentric 
with the shaft, oblong in cross-section 
and of a width equal to the axial length of 
iron in the armature. When bolted to the 
base and pole pieces they completely sur- 
round the armature forming an iron clad 
machine. The armature is of the drum type 
and its general proportions are those of a 
Gramme ring in which the radial depth is 
increased until the annular ring reaches the 
shaft, forming a drum armature of large 
diameter. The general form of the machines 
requires very little wire and the air space 
resistance between the pole piece and the 
iron inthe armature is reduced to a minimum. 

The windings were calculated by dealing 
with the mag netic circuit as if it were an or 
dinary electric circuit, following Ohm’s law, 
magnetic potential corresponding to volts, 
lines of force to current, and the resistance 
of the iron when below saturation to the 
flow of lines of force, the same as the resist- 
ance of a wire to the passage of a current. 
The circular form of machine gives the 
shortest possible length to the magnetic cir- 
cuit. The number of turns of wire neces- 
sary to develop a certain number of volts at 
a certain speed were determined by know- 
ing the number of lines uf force an ampere 
foot of field: wire would force through a 
magnetic circuit of a certain resistance. 
Fig. 3 is the characteristic curve taken from 
a three horse-power 110-volt motor. The 
ordinates representing the volts generated in 
the armature, the abscissa the amperes in 
field containing a certain number of feet of 
wire. The dotted ordinate is drawn at that 
point where the current flowing through 
the field produces the calculated number of 
ampere feet necessary to develop the 110 
volts in the armature. The machine comes 





out remarkably close to the calculations, 
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the actual number of volts developed being | The dynamo room where a large plant is 
109 against 110. used at once becomes one of the vitals of the 
These machines are constructed with great | ship, and hence must be afforded all the pro- 
care to eliminate Foucault currents and un- | tection that the type of the vessel allows. 
due heating. The friction load of a 15 | Importance is attached to the necessity of 
horse-power 110-volt motor recently tested | having all engines and dynamos duplicates 
running free was only 440 watts, while the | of each other, and to the following requisites 
the plant: lightness, 


total energy consumed was 704 watts. , for Compactness, 
Under 


strength, efficiency and economy. 


~?>- 
Electricity Afloat. 

Mr. S. D. Green, formerly of the U. 8. 

Navy, read a most interesting paper recently | 

before the Naval Institute at Annapolis, en- 





Fic. 2.—THr New Patrern Tree Horse-Power ‘‘C. & C.” Motor. (See description on page 1.) 


titled ‘‘ Electricity Afloat.”” The object of ; the heading of the wiring and lamps several 
the paper was to bring to the notice of | suggestions were made, based on experience 
naval officers the extent to which electricity | gained ashore. 

is being used for the transmission of power | The various classes of work done by the 
for commercial purposes, and to show how | auxiliary engines of a ship were enumerated 
the same applications could be made to ad- in detail, and it was shown how motors 
vantage on board of our new war ships in lieu could be used to advantage instead of steam 
of the auxillary steam and hydraulic engines | or hydraulic machinery in each case, and 
so largely used at present, The opening re- 
marks were devoted to/the question who 
should have charge of the laying out and | 
installation of the electric plant for a ship. | 
At present each bureau in the Navy depart. | 
ment has charge of the apparatus belonging | 
to its department on board of ships. Such 
an arrangement would obviously be most | 
unsatisfactory in the case of the electric 
plants, and Mr Greene dwelt with a good | 
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Fic. 1.—THE PE 


the electric apparatus under one head, both particular — ne pou eon was | 
in its designing and in its practical opera- crawn to the fact that an ammunition hoist 


“ é ..,_ | had recently been put on board of the ‘‘ At- 
A bill was before Congress during its | Janta,” operated by a motor, and that one of 


the gun carriages of the ‘‘ Chicago” was being 
fitted with a training motor and an elevating 
motor. These were the first two applications 
of their kind ever made, and their working 
would be watched with considerable interest 
by naval officers and electricians not only 
here in the United States, but also abroad. | 


deal of force upon the necessity of having all | what type of motor was best suited for the | 


tion. 


last session to appropriate a sum for develop- 
ing electric motors for naval uses, and now 
that the motor was likely to be introduced 
so largely on our new ships, it was most im- 
portant that the office controlling the instal- 
lation should be properly organized. 


| argued. 


An ingenious hand-control for the motor, 
devised by Lieut. B. A. Fiske, of the navy, 
| is used in connection with these two appli- 
cations. A striking contrast was drawn be- 
tween the complicated task of running steam 
pipes all over a ship and the easy, simple 
operation of running electric wires. The 
superior economy and simplicity of opera- 
tion of the electric motor over other forms 
of engines were also demonstrated as the re- 
sult of experience in the commercial world. 
















sk lal 


ra 


The advisability of increasing the number of 
search lights on our new ships was shown, 
together with the use of those lights for 
long-distance signaling. One of the latest 


electrical devices described was the new 
range finder invented by Lieut. Fiske. Its 


accuracy, as proved by elaborate tests, is 
something remarkable, and its general use- 
fulness on board ship for taking bearings, 
distances, angles, etc., will be readily ap- 








LTON WATER WHEEL. 


preciated by all interested in the nautical 
profession. The use of firing circuits for 
firing the main battery of a ship was strongly 
In action, with the ship rolling, 
the gun captain must be able to fire his gun 
the instant the sights fall on the object aimed 
at, and electricity is the best known agent to 
accomplish this. In addition there are times 
when a commanding officer will want him- 
self to fire his whole battery simultaneously, 
and he can do so best by pressing an elec- 





tic button. 


Tramear Etiquette. 


With perfection in the power supplying 
the tramway services by the introduction of 
electric traction, tramcar directors might 
well also look to perfection in civility of the 
attendants. The German conductors seem 
models in this respect from the remarks in 
a recent article. ‘‘The German tramcar 
conductor is polite. When a passenger 
boards or leaves the car the conductor 
touches his hat and says ‘Goodday.’ When 
he collects a fare he attracts the passenger’s 








Fig. 3.—CHARACTERISTIC CURVE, THREE 
Horse-Power ‘‘C & C.” Motor. 


attention by saying ‘ please.’ The German 
conductor is phenomenally patient with 
foreigners, and few have seen him ruffled in 
the long incidental explanations and argu- 
ments. He smiles good naturedly at the 
babies when collecting the fares, and holds a 
guarding hand when the mother alights. His 
collar and cuffs are clean. His uniform is 
never ragged or greasy, nor are bis boots 
uoblacked. In fact, a German tramcar con- 
ductor is generally so mannerly, clean and 
well dressed that he is a bit of a prince 
among his class of society.” —Electrical  En- 
gineer, London, 


—- ese — 





—— The twelfth annual session of the West- 
ern Gas Association was held last week at Cin- 
cinnati, a large number of delegates, many 
of whom are also interested in electric illum- 
ination, being present. The officers of the 
association are: George G. Ramsdell, of 
Vincennes, Ind., president; E. J. King, 
Jacksonville, Ill., first vice-president; A. E. 
Boardman, Macon, Ga., second vice-presi- 
dent; A. W. Littleton, Quincy, IIL, secre. 
tary and treasurer, 
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The Nevada Mining Plant. " When it is considered: that they stand a| Harrisburg, Pa.—A charter was issued by 


A few additional details concerning the | pressure of 1,680 feet of water, the strength | the State department to the Newtown Elec- 
Brush power plant on the Comstock Lode, | shown in their construction is accounted tric Light and Power Company, of New- 
which was illustrated and described in our , for. Fig. 2 shows the 80 horse-power Brush town, Bucks county ; capital $6,000. 
last issue, cannot fail to be of interest. The | Pittsburgh, Pa.—Charters granted last 


motor wound for constant current, six of | 
accompanying illustration, Fig. 1, shows | which are in use in the plant, all fitted with | week to the Alleghany Steeet Railway, of 





2.—Brusn E.Lrecrric Motor, E1ieguty Horse-PowEr: 
| Alleghany ; capital, 


Fig. 


$12,000. 
Tho lal ae - | and Millvale Street Railway Company, of 
The large illustration, Fig. 3, | Alleghany ; capital, $24,000. y 


the Brush centrifugal governor, as shown Alleghany 


in the cut. 
gives an excellent idea of the size and extent | 
of the Nevada Mill and Mining Company's Company. Object to sell, handle, purchase, 
buildings, wherein are located the stamp | Jease and operate the phonograph and pho- 
pans, settling | nograph-graphaphone within the territory of 


the form of water-wheel, the ‘‘ Pelton,” fin- 
ally selected as best adapted for this special 
As previously stated, it is an out- 


york. 
wor Lincoln, Neb.—The Montana Phonograph 


growth of the old hurdy-gurdy form, and its 
buckets are provided with a very ingenious 
wedge shaped partition, as may be seen in | mills, rock-breakers, jigs, 











‘Fie, 8.—Nevapa Stamp Mriit, WHERE 500 Horsz-PowER or Brusi Morors ARE RUNNING. 


Montana. Capital stock, $250,000, in 2, 
500 shares. Incor 


son, of Omaha, 


tanks, etc., which are now operated entirely 
by electric power. The motor room occu- 
pies a prominent place in the foreground, 
and the ensemble enables one to better ap- 
preciate the magnitude of the work under- 
taken and now accomplished by the Brush 


company. 


the illustration, by which the stream of 
water is divided and sweeps out the curved 
sides in such a way as to produce a reaction- 
ary effect in addition to the impact. The 
wheels, of which six are used, are each 40 


inches in diameter, and weigh 220 pounds, zell, of Helena, Mont, 


rators, Erastus A. Ben- 
eb. ; Erastus D. Edger- 
ton, Albert R. Gates, Donnell Davenport, 
P. P. Shelby, John W. Thompson, John B. 
Wilson, Edward W. and Henry M, Brande- 





| 
'§ 


Chicago, Ill.—Colby Electrical Manufac 
tring Company, Chicago ; capital, $100,- 
000 ; to manufacture electrical goods ; incor- 
| porators, E. J. Colby, H. J. Hayes and F. 
| W. Parker. 

Chicago, I1l.—The Electric Holder Com- 
pany—location Chicago—to manufacture 
and sell electric holders ; capital stock, $5,- 
| 000; incorporators, A. H. Bacon, F. C. 
| Hoyt and E. W. Banister. 


| 
| 





| Chicago, Ill.—The Leonard and Izard 
| Company, of Chicago; capital, $100,000 ; 
for the construction and operation of elec- 
tric plants; incorporators, H. Ward Leon 
ard, E. M. Izard and D. K. Tonney. 


Newark, N. J.—The American Metallic 
Belt Company have recorded articles of in- 
corporation in the county clerk’s office. The 
place of business is Newark, and the com- 
| pany is to manufacture knit wire stock. The 
| capital is $25,000, and the incorporators are 

Wm. C. Edge, Charles Edge, Samuel S. Sar- 
geant, Charles 8. Stockton and William. A. 
| Brown, all of Newark. 








Hartford, Conn.—The General Assembly 
of Connecticut passed resolutions last week 
incorporating the Branford Electric Light 
Company, the Mystic Electric Light and Gas 
Company and the Portland Electric Light 
Company, of Connecticut, 
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The Temps (Paris) says: ‘‘ The disposal of 
170,000 tons of the stock of copper will 
be spread over several years, and the output 
of the mines restricted to the normal degree. 





With the spirit manifested by both sides 
in the matter of overhead power wires and 
telephonic interference, it seems that satis- 
factory and amicable arrangements will 
be arrived at in due time. The telephone 
people remonstrate against the overhead 
wires only so far as they do absolutely in- 
terfere with a proper working of the tele- 
phone service, and stand favorably disposed 
toward any resource looking to a remedy, 
while the street railway men on their part 
are constantly endeavoring to devise means 
for overcoming the difficulty and give 
assurances that proper construction, carefully 
attended to, will at least reduce the disturb- 
ance to a minimum, 





The battle of the Titans was fiercely 
waged at Pittsburgh last week. The carbon 
filament case was up for hearing, and the 
contestants were represented by a magnifi- 
cent array of legal ability, such as is seldom 
seen in one group. The arguinents consumed 
several days, bnt the Court reserved decision. 
The result will, necessarily, be a decision of 
far-reaching importance. 





The Review is indebted to Mr. 8S. E. Bar- 
ton, chairman of the electric light committee 
of the New England Insurance Exchange, 
for a copy of the rules and requirements of 
the exchange for electric lighting, adopted 
May 15, and superseding all previous rules. 
The exchange lays down 107 sections of 
rules and suggestions, 33 being devoted to 
the arc system and the remainder to the in- 
candescent, fixture work, accumulators and 
miscellaneous subjects, and is the result of 
the best thought of the committee, consist- 
ing of Messrs Barton, Wm. R. Gray, A. C. 
Adams, G, E. Kendall, 8. J. White, F. A. 
Colley, E. C. North and Mr. Wm. Brophy, 
inspector. The rating schedule for central 
stations adopted in April is also published. 

Mr. H. A. Everett, of Cleveland, has a 
suggestion whereby be thinks that his over- 
head wires may become a help instead of a 
hindrance to the fire department. His idea 
is to have the fire department use a light en- 
gine, which shall be operated by electricity 
A wire might be thrown over the trolley wire 
and by the turning of a button the electric 
current from the street railroad power house 
could be utilized to operate the engine. The 
wire could be reeled off asthe engine goes 
down any side street. The engines would 
be much lighter than those now in use and 
could be drawn by one horse. The same 
opinion has been advanced elsewhere by no 
less an authority than Prof. Elihu Thomson, 
if we are not mistaken, and we doubt not 
that a few years will show some radical 
changes in our fire departments and engine 
apparatus. 


The fact thata great but, to the multitude, 
mysterious force is being used daily by mil- 
lions of people, most of whom know but 
little about it, emphasizes the necessity for 
popular education on the subject. It is un- 
fortunately true that there is little literature 
on the general subject, of a kind which 
those who run may read. Yet that is the 
sort of education necessary to the people. 
A man who is toiling for bread all day and 
has time for little more than a glance through 
the daily papers and periodicals cannot wade 
through a knee-deep mass of technicalities 
and figurative proofs, but needs his mental 
pabulum in a recreative form. We are glad 
to see a beginning made in this field. 
Scribner's Magazine, in the June number, 
publishes the first of a series of well-written 
articles on the various applications of elec- 
tricity to the wants of mankind, be they ne- 
cessities or luxuries. Prof. C. F. Brackett 
has penned the initial article, and others are 
to follow, written by able men whose know!l- 
edge and authority is unquestioned. We 
should like to see allsuch popular educators 
as family magazines and periodicals gener- 
ally give more attention to the subject. 
Scribner's efforts will meet with a hearty 
reception, unless we are grievously mistaken. 





THE ELECTRIC LIGHT TOWER AT| 
HELL GATE. 

The Hell Gate electric light tower was a 
success, and suited everyone but tugboat 
men and pilots, who were losing some fees, 
and their combination against it was strong 
enough to have it removed. 

In speaking of the complaints made against 
the strong electric lights in the tower, an old 
sailing master said: ‘‘The men who com- 
plained about the light were the pilots and 
tugboat men. The reason was that before | 
the light was put there all sailing vessels 
going through Hell Gate at night had to get | 
a boat totow them through. 





After the light | 


was put in Hell Gate was so light that sailing 
vessels could go through without the aid of | 
a tugboat. Of course this was money out of | 
the pockets of the tugboat men and pilots.” ' 


ELECTRICITY IN OPERATIONS OF 


MINING AND METALLURGY. 


The installation and successful operation 
of such an important electric power plant to 
be used in the operations of mining and 
metallurgy, as that recently installed by the 
Brush Company, which hag been described 
and illustrated inthe columns of the Re 
VIEW, marks an era in the applications of 
electric power, and demands more than ordi- 
nary attention from the new problems met 
and overcome in its establishment, from its 
successful operation, and on account of its 
being one of the first applications on a large 
scale of electricity, as a power conveyer, for 
mining and metallurgical work. We pre- 
dict, however, that novelty will be a fea- 
tureof such applications but a short time. 
From the very conditions of mining work, 
electricity is pre-eminently adapted to its 
needs, and the advanced thinkers among the 
mining men of the country long ago turned 
their attention to the electric motor as likely 
to become their important ally in the min- 
ing work of the future. The complaint has 
been in the past that the electric motor com- 
panies were bending their best energies to 
the perfection of their street railway sys- 
tems, somewhat to the exclusion of as good 
work on mining problems. But this is now 
a thing of the past, and during the next year 
or two we expect to present to our readers 
descriptions of plants scattered throughout 
the civilized world, where electricity works 
the percussion drill, removes and hoists the 
precious ore, stamps or grinds and washes it 
in the mill, transports it or its products 
wherever wanted, beside furnishing light in 
plenty, heat for welding and tempering and 
means for electrolytic processes if required. 








IS IT MADE OR MANUFACTURED. 

The question as to whether electric light- 
ing companies are manufacturing companies 
is not altogether new, and from time to time 
comes before the public associated with the 
question of taxation. Judge Simonton has 
recently decided that the term ‘‘ manufac- 
turing” cannot properly be applied to any 
corporation which does not produce material 
substances. It is evident that there is a con- 
fusion here which the progress and growth 
of the arts imposes on language. To manu- 
facture means to make by hand, and yet we 
commonly use the word to designate the 
making of things by machinery which oper- 
ates automatically. For example, we cannot 
—if we are purists—speak of the manufac- 
ture of figured woven fabrics which are 
made in automatic looms. Yet it would be 
absurd at the present day to claim that the 
great makers of figured woven fabrics should 
not enjoy the same immunity from taxation 
as the producers of hand-made fabrics. We 
use words according to their accepted mean- 
ing, which is constantly changing, and not 
according to their etymology. 

The production of artificial iight by illu- 
minating gas and by electricity is precisely 
the same. The combustion of the gas at the 
burner produces heat which causes particles 
of carbon floating in the flame to glow and 
give off light; in the other case the com- 
bustion of gas (for coal burns only when in 
a gaseous state) under the boiler, sets up a 
condition of things which, acting through the 
agency of an engine and dynamo, causes the 
carbon particles of an incandescence lamp 
filament to glow and give off light. The 
operation is different in the two cases, but 
the result is the same, and the customer 
buys in either case the same thing, light ; but 
as it is easier to register the passage through 
a pipe of cubic feet of gas or through an 
electrical conductor the passage of watts, 
than to register the production of light, the 
producing companies charge their customers 
in the terms of cubic feet of gas, and watts 
of energy. In both cases the expenditure of 
energy at the central station and the con- 
suming point constitutes an act which results 
in the same service to the public. 





The banquet to be tendered the American 
engineers on their arrival in London by the 
English Institution of Civil Engineers, will 
be a notable occasion and a compliment, not 
undeserved, to our scientists 





AN INTERESTING PAPER. 


On Thursday evening an interested audi- 
ence filled the parlors of the Electric Club 
to listen to an address by Mr. Erastus Wi- 
man, entitled ‘* Electrical Possibilities as 
Viewed by a Business Man.” The lecturer 
of the evening spoke rapidly and without 
notes for a full hour, and was listened to 
with rapt attention by the goodly number 
of members and invited guests present, who 
interrupted him frequently with applause 
or laughter, as well-turned points or witty 
sayings were struck off in a happy manner. 
The general trend of the discourse was 
along the line of past electrical achievement 
viewed from a purely business standpoint, 
and following along this line into the future, 
the possible difficulties and elements of suc- 
cess in the commercial future of electrical 
industries were shadowed forth. The effect 
already produced on business methods and 
the increased ability to accomplish large en- 
terprises through the electrical transmission 
of thought and speech were graphically por- 
trayed. The closing portion of the address 
was devoted to the future increase in the out- 
put of labor through the agency of electrical 
transmission of light and power ; and an in- 
cisive discussion of the absorbing question of 
business competition as viewed from the 
standpoint both of the investor and cor- 
sumer. 

Mr. Wiman is a man well qualified to 
speak on these subjects, largely interested as 
he is in electrical matters, being the president 
of a large telegraphic system in Canada, and 
having invested over a quarter of million of 
dollars in an electric light plant on Staten 
Island, covering some 40 miles of area. 








MAGNETISM IN SURGERY. 

If there is anything which has been the 
tool of the quack and the charlatan it is 
magnetism. These have not confined their 
work merely to the use of appliances con- 
taining magnets, such as hair brushes, belts, 
corsets, and inner soles for boots, but have 
introduced various liquids and solutions 
which are alleged to be magnetized, and 
therefore possessed of great remedial virtues, 
especially in regard to stimulation of ‘‘ ani- 
mal magnetism.” 

At a former meeting of the British Asso- 
ciation for the Advancement of Science, an 
English savant, noted for his methods of 
systematic investigation and accurate obser- 
vation, presented a paper giving the results 
of experiments made by placing individuals 
in very powerful magnetic fields, and it was 
found that there was no difference in the tem- 
perature, circulation, or any other physio- 
logical characteristics ; but the persons who 
would be likely to read the advertisements 
of magnetic appliances destined to be pana- 
ceas for all diseases, would not be liable to 
read the papers containing the results of 
such critical inspections of the facts in the 


case. 
There is, however, a legitimate applica 
tion of magnetism in connection with sur- 
gery, for the purpose of removing bits of 
steel or iron imbedded in the flesh. Such 
use of magnetism has been reasonably fre- 
quent in electric light manufactories, and 
also occurring occassionally in electric light 
stations. As for example, Mr. G. W. Per- 
kins, of East Somerville, Mass., recently 
stepped upon a needle, which broke off in 
his flesh, and could not be removed by the 
surgeon’s knife. Finally he was taken to 
the Somerville electric light station, and 
holding his foot in close proximity to one 
of the dynamos the needle was drawn from 
its hiding place through the lacerated flesh. 
A similar instance occurred at Scranton, 
Pa., where Charles Nier also stepped upon a 
needle, the missing portion of which was 
searched for by the surgeons for about a 
week. Then the patient was taken to the 
generating plant of the suburban electric 
railway in that place, and by holding his 
foot near a generator the steel was drawn 
out by the magnetism of the field magnets. 
It is, of course, necessary in all these 
instances that the flesh around the steel 
should be cut, as the magnet would not 
exert suflicient attraction to draw the metal 
through the flesh without such assistance. 
We have alluded in recent issues to several 
electric light installations in hospitals, and 
take the liberty to commend to the surgeons 
the facility with which the dynamos can be 
applied for the withdrawal of bits of iron 
and steel imbedded in the flesh, especially in 
and around the eyes 
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“LATEST ELECTRICAL NEWS, 


At Boston, Chicago and Other Points 








OUR CHICAGO LETTER. 

Mr. Henry E. Allen, connected with a 
type foundry here, has invented a very 
ingenious method of rapid transit—a species 
of teleferage—consisting of a motor which 
travels along a rail so arranged as to 
pass all supports without difficulty, a 
trailing wheel on a second wire completing 
the circuit. The carriers, one hung on either 
side the motor wheels, saddle bags wise are 
a couple of cylinders, into which the inven- 
tor purposes placing type matrices, and to 
thus furnish to country dailies each night, 
correspondence in type which is all ready 
for the press, and so drive out the patent 
newspaper inside. A company has been 
formed in an Eastern city. and a circular 
track constructed of two miles extent upon 
which experiments are being conducted. 
The practicability of the scheme has been 
guaranteed by prominent electricians, and 
the promoters of the system expect to work 
quite a material revolution in the transport 
of comparatively light articles for a distance 
of 25 miles or so, with relays at such termi- 
nal points. 

Funny.—The greedy haste of the news- 
paper man to assign a cause for something 
he cannot understand had two spasms in the 
past week here. A fire which occured be- 
tween the ceiling and floor of an eatinghouse 
where there are electric wires in cleat work, 
and where the cut-off switch had been on 
the ‘* off” side for some hours, was an elec- 
tric fire because the wires were seen by the 
reporter, by the light of the lamps which 
were set burning for the benefit of the 
firemen. Then again there was a fire 
underneath the sidewalk where a wall and 
ceiling was made of tar paper, below 
an open grating. There was a match or a 
mislit cigar, or a paperette dropped in 
and a wire was burned off by the burning 
paper. There were both incandescent and 
arc wires there, but both circuits remained 
intact, after the fire was out. But there was 
a wire there, and of course—of course. 
Only awhile ago a newspaper pundit in- 
formed his readers that a copper wire had 
worn a hole through a gas pipe, and the 
spark sat the gas on fire. He could hardly 
be blamed, however, for somebody told him, 
and he swallowed the bait, carrying the cork 
clear under water. 

To be Paid.—The United States Electric 
Lighting Company some time since obtained 
a judgment against this county for $29,775, 
balance on plants placed by the company in 
various county buildings. The defense set 
up was that there was ‘‘boodle” in the 
transaction, and that the county did not 
therefore owe the bill. But the judge said 
that using the plant was equivalent to ac- 
knowledging the legality of the transaction, 
and the company got judgment, which has 
been drawing interest since February 1st. 
The county attorney now advises the com- 
missioners to pay the account. 

Omaha. Contracts were let at Omaha for 
an electric railway on the 17th. Two hun- 
dred and fifty thousand dollars is what the 
plant is to cost, exclusive of the track. 

Electricity and Water. The water com- 
pany at Oak Park, a suburb of Chicago, is 
going into the electric lighting business, and 
will furnish incandescent lights to the citi- 
zens. It promises lighting which shall not 
exceed the price of gas at $1.75 per 1,000 
feet. 

Western Union Comes In. The various 
offices of the Western Union Company are 
at last lighted by electricity, from the re- 
ceiver’s room on the ground floor to the op- 
erating room on the top floor. Manager 
Felton walks rather more perpendicular, if 
possible, than ever, since the lights went 
into the building, which gets its current 
from the central station of the Chicago Edi- 
son Company. Charley Summers says he 
counts up 250 lamps in all. 

Dynamos for Telegraphing. Electrician 
Summers is arranging to use dynamo cur- 
rent for locals, and also for feeding the pony 
lines which run to ground in nearly every 
ward in the city. The saving in battery 
room alone will make the investment a pay- 
ing one. 

Brokers Bothered.—The recent ruling of 
the Chicago Board of Trade that quotations 
will hereafter be only furnished to its mem- 
bers is the natural outcome of the decision 
that gave to all who applied, if any outside 
the membership were favored with quota- 
tions. The resolution cutting off the ticker 
trade will go into effect on the Ist of June, 
and a whole basketful of Cincinnati firms, 
as well as Baltimore, New York and other 
eastern firms, must join or go without 
Chicago markets on which to do business. 

New Plants Coming.—Professor Barrett is 
going ahead with the work of extending the 
electric light system of Chicago. He has 
prepared advertisements calling for bids for 
the construction of power houses at the 
south end of the Exposition building and at 
Sedgwick street and Chicago avenue ; also 





for the necessary material. In about a 

week the Professor will start in preparing 

the underground conduits for the wires. 

in the city this week. Cc. C. 
Chicago, May 25th, 1889. 





OUR BOSTON LETTER. 


The Electric Road at Newport.—H. Gore 
& Co., of Boston, have the contract for the 
construction of the electric road at Newport, 
I Though the constitutional prohibi- 
tion of that State does not by any means ex- 
tend to overhead wires, it is rumored that 
a storage battery system will be used. 

The Elevated Railroad Scheme is harder to 
kill than a cat this year. A second bill has 
been reported in the house of representatives 
and opposed very bitterly at every step by 
technicalities, but the opposition of the 
Senate this year, at least, is discounted as 
against any elevated road in 89. 

The Narragansett Station.— Rapid pro- 
gress is being made on the new station of the 
Narragansett Electric Lighting Company. 
The floor of the dynamo house and roof of 
the boiler room alone remain to be com- 
pleted before the work of placing the ma- 
chines will be in order. A temporary iron 
stack will, for a time, be employed, as the 
monster chimney cannot be completed un- 
der a year, and it is hoped that all circuits 
may be operated from the new station be- 
fore August 1. Delegations of electric light 
men from all over New England are dail 
making their pilgrimage to Providence. It 
may confidently be predicted that this sta- 
tion, the credit for which is due to Gen. 
Manager M. J. Perry and Consulting En- 
gineer Henthorn, will result in the entire re- 
modelling of almost all electrical light sta- 
tions in New England. 

Gas Lightin a Incandescence. — Prof. 
Waldron Shapleigh. F.C.S8., gave an inter- 
esting talk on Thursday, May 23, befure the 
Society of Arts, Massachusetts Institute of 
Technology, on gas lighting by incandes- 
cence. Among the large audience present 
were prominent representatives of the gas 
and electric light fraternity. By the aid of 
a very complete collection of burners, the 
speaker showed the reasons of the general 
failure of incandescent gas burners to meet 
the demand for a convenient, brilliant and 
economical method of lighting, andexplained 
how fully the Welsbach burner fulfilled 
all the requisites of a perfect light. A man- 
tle was treated, shaped, and the cotton sup- 
port burned out by the aid of a Bunsen 
flame, and the resulting mantle, of nine 
grains weight only, did not appear to be un- 
duly fragile. The high economy of the 
burner was demonstrated, which was more 
than can be said of the quality of the light. 
For, however well it may test in a photo- 
meter, the most impartial testimony, that of 
novel-reading schoolboys in public libraries, 
is that a sixteen candle power incandescent 
lamp, or even a gas jet, gives more light 
than a twenty-five candle power incandes- 
cent gas burner. 

New Incandescent Plants.—Paine & Fran- 
cis, New England agents for the Edison 
Electric Light Company, closed a contract 
with Shepley, Rutan & Coolidge, architects, 
to light the new Ames Building on the cor- 
ner of Essex and Lincoln streets. A 45h. 
p. McIntosh, Seymour & Co. engine will be 
used to run a 500-light Edison dynamo; 
wiring will be put in the structure for 850 
lights as the average number of lights burn- 
ing will not be over 500. The installation 
of this plant has commenced. The new 
well-equipped storage warehouse of the Con- 
stitution Wharf Company. which is about 
completed, will have a one 30 h. p. motor to 
run an elevator and five whips. The new 
Minot Building on School street will have 
ove 15h. p. motor to run an oer. 


Boston, May 29, 1889. 





C. Hartman Kuhn has been elected presi- 
dent and Col. M. Richards Muckle secretary 
and treasurer of the American District Tele- 
graph Company. 


It is ‘generally believed in Boston that 
the Rio Tinto, Mason & Barry and Cape 
Copper Companies have made settlement 
with the liquidator of the Comptoir d’Es- 
compte for their letters of credit ; Tamarack 
has not as yet. These are all the Companies 
whose letters of credit have not expired by 
limitation. 


Mr. Frederick C. Todd, formerly with the 
Brush Company at Cleveland and later with 
the Thomson-Houston Company in the rail- 
way motor department, has been appointed 
general inspector of the Thomson-Houston 
electric railway installations, with headquar- 
ters in Boston. Mr. Todd will devote him- 
self to regular inspections of all the railways 
put in by the company, and with the im- 
mense increase of business in this direction, 
will have very little leisure on his hands. 





THE AMERICAN SECTION OF THE 
INTERNATIONAL EXPOSITION. 


Ip another part of the paper will be found 
some very interesting illustrations of promi- 
nent features of the Paris Exhibition. Mar- 
garet F. Sullivan, in mentioning some of the 
American Exhibits in the Associated Press 
dispatches, says that ‘‘the Bell telephone is 
shown in the Liberal Arts section, not in 
Machinery Hall, as the consent of the French 
telephone interests could not be procured 
for wires. That it should transmit a million 
messages a day impresses Frenchmen con- 
siderably, especially when they know how 
inexpensive it is. 

The Edison exhibit occupies one-half of 
the entire American frontage, covering 
9.000 square feet. It is the largest single 
exhibit in the Exposition. It is devised to 
illustrate in miniature most of the practical 
results of Mr. Edison’s inventions. 

The phonograph and the American writ- 
ing machines are the popular delight of the 
Exposition. Every nation will find one of 
the phonographs speaking its own tongue, a 
sufficient number of machines being suitably 
equipped for the performance of this marvel. 

It is stated that Mr. Edison has made a 
discovery in relation to the coating of the 
pbonographie cylinder which will materi- 
ally improve the quality of enunciation. 
The new cylinders are on their way there, 
but the nature of the discovery is withheld 
to insure his patent. 

In the American development of electric- 
ity, commerce predominates ; in the French 
science, especially chemistry and applied 
mathematics. In the French exhibit, how- 
ever, there are many practical machines in 
which it is employed, such as a rolling 
bridge for carrying and weighing, a steno- 
telegraphic machine, a simultaneous _tele- 
graph and telephone, and a telephone and 
microphone, an autographic telegraph, elec- 
tric trumpets, an electric organ and an elec- 
tric piano and harp, a machine for measur- 
ing the resistance of electricity, and an elec- 


tric elevator. 
—- ome -— 


Very Rapid Transit. 

The Sun says editorially: ‘‘No fewer 
than four inventors of experience, backed 
by substantial capital, are striving to per- 
fect systems of electric long-distance rapid 
transit. The prize is great and it lies in plain 
sight. The main idea, namely, that small 
packages, if not general merchandise and 
passengers, may be conveyed at a speed 
varying from 100 to 200 miles an hour, is 
accepted by practical electricians as sound in 
theory and easy of application. The diffi- 
culties are merely those of detail, and it is to 
the removal of these obstacles that the in- 
ventors of rival systems are addressing their 
faculties so industriously. 

“Tt is claimed, and not by visionaries, but 
by hard-headed practical men, whose money 
is involved, that very shortly we shall be 
able to send freight if not passengers from 
point to point at the speed named. They 
claim that New York will soon be within 
two hours of Boston and Washington ; that 
a letter mailed here in the morning can be 
delivered in Chicago that afternoon, and 
that we may eat for dessert fruit plucked in 
Florida or even California the same morning. 

‘This sounds like a fairy tale, but is it more 
dazzling than all the other chapters in that 
most wonderful of all the fairy tales, the 
subduing of the lightning and its training to 
the service of mankind ?” 


———_e a eo 


Mr. G. W. Dickerman, formerly N. E. 
agent of the Eddy Electric Manufacturing 
Company, is now general agent of the 
Robinson-Foster Electric Company, and is 
engaged in negotiations for establishing a 
new power circuit at Newburyport, Mass. 





Mr. G. H. Winslow, for some time with 
the Westinghouse Company at Pittsburgh, 
has been appointed electrician and engineer 
for their Cincinnati office, with headquart- 
ers at 99 West Fourth street. The Cincin- 
nati office now manages the business of the 
company for Ohio, Kentucky, West Virginia 
and the Province of Ontario west of Ham- 
ilton. 





PERSONAL, 


Thomas A. Edison has added the Aaron 
Kent homestead, on Franklin street, to his 
recent extensive purchase of property at 
Silver Lake, N. J. 


Electrical Engineer White has arrived at 
Salt Lake City to superintend the construc- 
tion of the new electric road, and the work 
is being pushed with all possible speed. 


The N. Y. Electric Club, on East Twenty- 
second street, has grown faster, wider, big- 
ger during the year past than any of its con- 
temporaries.— Howard's column in the Press. 


Mr. John L. Faxon, of Boston, has been 
elected treasurer of the Robinson-Foster 
Electric Railway and Motor Company, in 
place of Mr. Stephen Berger, resigned. Mr. 
Berger goes West on private business. 


Charles Reitz, an Indianapolis electrician 
has invented a motor for propelling vehicles 
and street conveyances. The idea is to fur- 
nish a vehicle with electric motive power 
sufficient to run 24 hours without recharging, 
and to so arrange it that its speed may be 
graduated toa less or greater degree. The bat- 
tery will be placed under the seat, and com- 
prise six large cells, 


J. H. McCtement, of the Villard syndicate 
and John 8. Wise, attorney for the Edison 
Company of New York, have been in Rich- 
mond, Va., for several days taking an inven- 
tory of the properties of the Richmond City 
Railway Company, the Richmond Union 
Passenger Railway Company, and electric 
light plant pending negotiation for the pur- 
chase of the various properties by the Villard 
syndicate. 


Mr. Harry B. Prindle, who manages the 
advertising department of the Thomson- 
Houston interests, fills a difficult position 
with great success. Beside the vast amount 
of regular advertising to attend to, the com- 
pany is constantly called upen to issue de- 
scriptive pamphlets on its new work in 
various parts of the country, and the char 
acter of these issues shows Mr. Prindle’s ap- 
titude in this line of effort. 


The officers of the Detroit International 
Fair and Exposition, which is to open in that 
city September 17, 1889, and in which elec- 
trical exhibits will take prominent position 
are: President, James McMillan ; first vice- 
president, D. M. Ferry ; second vice-presi- 
dent, Henry Russel ; treasurer, Clarence A. 
Black ; secretary, E. W. Cottrell; general 
manager, C. W. Robinson; and the directors 
are: Bruce Goodfellow, James H. Vhay, 
Geo. M. Savage, W.H. Elliott, Geo. H. 
Barbour, E. Chandler Walker. 


Chief Engineer Kendrick, of the Northern 
Pacific Railroad, is a comparatively young 
man, and isan example of the rapid advance- 
ment so often noted among young men who 
have followed Horace Greeley’s advice and 
gone West. Mr. Kendrick was graduated 
at the Worcester Technical School, and 
states that his physics professor, now dead, 
told the class that electricity, though then 
not practically applied for illuminating pur- 
pose, would doubtless make rapid strides in 
that direction with the next quarter of a 
century. It is needless to say Mr. Kendrick 
considers him to have been a most able pro- 
phet. 

Capt. William Brophy of Boston, an elec- 
trical expert, and representing the New 
England Exchange, was in Rutland, Vt., on 
Tuesday examining the plant of the electric 
light company, in behalf of the insurance 
companies who have insurance on property 
here. ‘Capt. Brophy examined the plant 
very carefully, all the dynamos and engines 
at the station and the wiring of the different 
circuits throughout the village, and especi- 
ally the wiring through buildings and in 
stores. The expert told a director of the 
company that the plant was the finest in 
New England and that the wiring was per- 
fect in every respect. 





The Southern Bell Telephone Company 
is pow establishing an exchange which 
will be the largest in the Stateof North Caro- 
lina, and will extend to Hendersonville, 
Weaversville, Waynesville and Sulphur 
Springs. 
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x, The Mutual District Messenger Com- 
pany, of Boston, has lost its cashier in the 
person of Mr. Derby, who is now in jail in 
default of $20,000 bail, held on a charge of 
embezzlement. 


«*, William H. Potter, assistant general 
manager of the Nebraska Telephone Co., 
is rebuilding the system in that State. Crete 
and Fairmont are about to be put in tele- 
phone communication with each other and 
the principal citiesin the State. 


x, The Central New York Telegraph 
and Telephone Company is now putting 
wires upon new poles in Utica. This line 
will do away with all the ‘‘ house top” 
construction in one part of the city. 
Poles costing $100 each, without the setting 
up, are reported as being used. 


.*, The lower branch of the Massachusetts 
legislature has passed the bill giving the Bell 
lelephone Company authority to add $10,- 
000,000 to its capital stock, making the total 
amount of its capital stock $20,000,000. 
The company proposes to expend $7,541,000 
of the increase in extending its long-distance 





system. 


.*, At the meeting of the Life Under- 
writers in Boston at Young’s Hotel, on 
Tuesday, the post jurandial interval was 
taken up with a discussion of the ‘‘ Uses of 
Electricity.” Mr. A. C. Green, of Duxbury, 
was the principal speaker, and gave some 
interesting facts concerning the laying of the 
Atlantic cable, in which operation he took 
a prominent part. The process of sub- 
marine telegraphy was also explained. As- 
sistant Engineer G. A. Bull, of the Navy, 
spoke of the use of electricity upon ships of 
war, With especial regard to the equipments 
of the United States Navy in this respect. 
The Edison improved phonograph was ex- 
hibited. 





*, The Cole Conduit Company, of De- 
troit, Mich., of which Wm. B. Moran, James 
A. Randall, James A. Phelps, Ralph Phelps 
and Charles B. Cole are officers and sole 
owners, will begin on June 1st to construct 
subways for carrying electric wires under- 
ground, under the Cole patents. The sub- 
ways consist of an outer coating of wood, 
the largest being eight by eight inches, all 
parts of which are coated with pitch or tar 
before being put together. The interior 
ducts are saturated with paraffine at a high 
temperature. The interior space is filled 
with a plaster, flexible, water-proof insulat- 
ing compound, which prevents any escape 
of the electric current. The wires, either 
singly or in cables, are placed in the center. 
Manholes are placed at convenient intervals 
to allow of changes and manipulation, 


»*, The officers of the recently organ- 
ized New York Telegraph Club held a meet- 
ing at their new home, 48 and 50 Church 
street, Tuesday evening. The club was 
formed last February by telegraph operators 
in New York city and vicinity for the pur- 
pose of social pleasures and acquaintances. 
The following gentlemen were elected : Geo. 
E. Holbrook, president ; George W. Hann, 
first vice-prresident ; Robert W. Martin, 
second vice-president; Thomas W. Green, 
third vice-president ; J. Clayton Watts, re- 
cording secretary ; Edwin Dean, financial 
secretary ; James I. Buxton, treasurer. The 
new building has been suitably furnished 
with a gymnasium, billiard and pool tables, 
library, ete., and every indication points to 
a successful future for them. Travelling 
operators acquainted with any of the mem- 
bars can get cards of admission to the privi- 
leges of the club fora _ period of two weeks 
by making the necessary application. 





The Bennett Telephone. 


Jith the increase in the use of electric 
telephones in the social and business world, 
there has arisen a want for some sort of simi- 
lar speaking device for use on short distance 
lines and without the necessity of calling up 
central or paying a fixed yearly rental. To 
fill this want, not inany way competing with 
our ordinary telephones (and the field is 
sufficiently large to make the business an ex- 
tensive one), the ‘‘ Bennett” and ‘‘ Cham- 
pion” non-electric telephones for short pri- 





BENNETT TELEPHONE, 1889 PATTERN. 


vate lines are being manufactured and sold 
by the National Telephone Manufacturing 
Company, of 620 Atlantic avenue, Boston, 
Mass. The accompanying illustrations of 
the two patterns show their attractive and 
compact form, while Figs. 1, 2, 3and 4 show 
some of the various positions in which the 
‘* Bennett” telephone may be placed, so that 
the line wire can extend up or down, to right 
or left or at any intervening angle. 

Fig. 5 shows an angle bracket ‘‘ C ” with 
D” attached. These instru- 


an insulator ‘‘ 





Fia. 1. 


ments and their accompanying equipments 
are of the very latest patterns, the results of 
many years experimenting and study by Mr. 


Bennett, the inventor. They are prac- 
tical, simple, durable and __ efficient 
for short private lines. and differ ma- 


terially from any other non-electric tele- 
phone. The apparatus is sold outright and 
easily erected, and is adapted to innumer- 
able places where the rental expense of elec- 
tric telephones would not be justified. The 
company own some 15 United States patents, 





Fra. 2. 


among them being those granted to Messrs. | 


Coombs, Lakin, Bennett, Gilliland and 
others, and special features of the instrument 
area perfect receiver, which concentrates 
and conducts the sound waves direct to the 
ear of the listener, thus admitting of the con- 
versation being strictly private, and avoiding 
the necessity of turning the head back and 
forth to talk and listen, thereby greatly in- 


creasing the efficiency and working distance | 


of the instrument; and a curved transmitter 
tube, which permits placing the diaphragm 
at a right angle with the mouth-piece, so that 
the line wire can be easily and practically 
connected to the instrument, and likewise 


admits of the instrument being placed in a 
convenient location. 
The braided line wire and Gilliland insu- 





CHAMPION TELEPHONE, 1889 PATTERN. 


lator are also important adjuncts, and the 
devices for adjusting the tension of the line 
without touching the wire, and quickly and 
easily throwing the line in or out of tension, 





Kia. 3. 
and in or out of connection with the instru- 
ments, deserve more than the mere mention 
which can here be accorded them. A new 
signal attachment just gotten out by Mr. 








Bennett is designed to take the place of the 
magneto, except in certain special installa- 
tions or on long distance lines. 

The National Telephone Manufacturing 








| Fic. 5.—A BENNETT TELEPHONE BRACKET 
AND INSULATOR. 





Company are sending out large numbers of 
these instruments, and receive words of 
praise and commendation from every cus- 
tomer. 





~_-+ 
»*, James Washington Elliott, well known 
and popular among the press telegraphers of 
this city, died at his residence, 3701g Web- 
ster avenue, Jersey City Heights, Tuesday. 
Mr. Elliott was 32 years of age. For sev- 
eral years he held a responsible position 
under the Western, Union Telegraph Com- 
pany and at one time was assistant superin- 
tendent of the Baltimore and Ohio Com- 
pany. 








Transmission of Submarine Cables. 

The paper has more especial reference to 
the method of transmission by means of tele- 
phones proposed by Mr. Ader, a description 
of which has already been given, but 
the considerations adduced by the author as 
pointing to the desirability of facilitating 
transmission in all ways are worthy of note. 

The speed of transmission on submarine 
cables varies inversely as the capacity and 
the resistance of the conductor ; hence, when 
once the proportion of insulation to conduc- 
tor has been settled the speed will increase 
in proportion to the section of the conduc- 
tor. But this increase in size means a 
largely increased cost. The cost of the ma- 
terials for a knot of cable, having a core 
composed of a conductor weighing 107 
pounds to the knot and insulated with gutta- 
percha weighing 140 pounds per knot, will 
be about £56. To this must be added £12 
for labor, and from £25 to £32 for super- 
vision, testing, interest on plant and profit. 
Omitting this last figure, which will not vary 
greatly for various cables, about 82 per cent. 
of the cost is absorbed by the price of the 
materials used, and it is this large fraction 
of the total cost which would have to be in 
creased in proportion to the square of the 
diameter of the conductor if a larger cable 
were used, 

The above considerations refer only to the 
manufacture of the cable, but when the lay- 
ing of it is also taken into account, it is easy 
to see how even a relatively small increase 
in size would lead toa very great increase in 
Not only would the laying machinery 
have to be increased, but it would probably 
be found necessary to make several voyages 
owing to the impossibility of coiling long 
sections of the cable on board the cable ship. 

Such considerations have led to a reduc- 
tion in the external diameter of the cable, 
whilst the relative weight of the conductor 
has been increased. This may be seen from 
the following tabulated statement : 


cost. 


Copper, Gutta-Percha, 


Date. Cable. lbs. per knot. Ibs. per knot. 
. .. are rae 26 396 
1860-45 .......4.. 396 396 
1874 Atilantic........ 396 396 
1874 St. Vincent — 

Pernambuco. 253 336 
1879 Aden — Zanzi- 

ene 250 250 
1880 Java — Austra- 

A Ee 105 140 
1880 Atlantic.... 207 297 


From calculation and experience it ap- 
pears that the time necessary for the current 
at the receiving end to attain the desired in- 
tensity is— 

For Morse Instruments 

* Hughes » ‘ 

* mirror and syphon 

recorder.... ...-. 47/109 x CR ° 
(where C = capacity of the cable and R = copper 
resistance). 

An apparatus which is very sensitive, and 
therefore answers at once to a very weak 
current, is for that reason some time before 
it comes back to rest, as it is some time be- 
fore the current falls to so low a value as not 
to affect the instrument. This difficulty can, 
however, be got over by making successive 
emissions to line vary in duration, direction, 
orin strength. ‘The following details will 
give some idea of the advantage of such a 
system : The Jay Gould cable from Penzance 
to Canso has a resistance of 8,320 ohms and 
acapacity of 939 microfarads. The ordi- 
nary speed is 18 words of five letters per 
minute, which, taken an average of four 
signals per letter, gives for the time of each 
signal and the succeeding interval 0.166 
second. Supposing that a battery giving an 
E.M.F. of 2U volts is used, the intensity of 
the permanent current would be 2.4 milliam- 
peres ; and if the sending current lasts for 
0.115 second, the arriving current will have 
a maximum value of less than one-tenth, 
which will only be reached 0.92 second after 
the current starts. Supposing also that a 
current of 0.15 milliampere is necessary to 
affect the receiving instrument, the signal 
will be prolonged at least 0.35 second after 
the maximum; consequently the time of 
each signal and the succeeding interval would 
be in this case 1.04 second, orsix times what 
it is in practice. 

The tendency is therefore to employ the 
more and more sensitive instruments. The 
telephone fulfils this requirement thoroughly. 
Mr. Cross, of Boston, Mass., has found that 
with a Bell telephone the following currents 
are necessary : 


.-.414/109 & CR seconds ; 
..105/109 « CR - 





For the letter 0........0..+e0es-- 0.000260 ampere ; 
= we WEE cesgoewsives'e . 0.000123 | 
” DD iectsc redid sawen ee 0.000108 ” 


Dr. Wietlisbach has calculated that the 
maximum current necessary to work a Sie- 
mens telephone is 0.0001 ampere. 
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THE PARIS EXPOSITION. 


Machinery Hall and the Eiffel Tower by 
Moonlight—Electric Search Lights— 
The Edison Exhibit—A Phonograph 
Before the French Institute. 


WORD AND PEN SKETCHES BY THE “‘ RE- 
VIEW” SPECIAL ARTIST AND CORRESPON- 
DENT. 


To THE Epiror oF ELECTRICAL REVIEW : 


The large full page illustration I send you | 


isa capital representation of the way the 


back the towers of the Trocadero only 
barely outlined against a moonlit sky ; the 
immediate foreground scarcely gives an idea 
of the street which is always so crowded 
with vehicles and humanity. Work is still 
going on throughout the entire show, and 
notwithstanding the fact that it is so in- 
| complete there is still a great deal to be seen. 
| The electrical exhibits are now about com- 
plete, and are mostly very interesting and 
some quite picturesque. I have sent you a 
drawing of one corner of the Edison dis- 
play, showing the gigantic lamp constructed 
| from thousands of smaller lamps, and 











clever arrangements of colored. lamps, Col. E. F. Gouraud presented the phonograph 
which are made to flash in a very novel| and read a paper explaining the principle 
manner. To the right of the lamp is an of the instrument, its construction and the 
immense picture of ‘‘Menlo Park,” Mr. | object for which it was intended. The 
Edison’s old laboratory, surmounted by a| phonograph was received with enthusiasm 
huge lamp the rays of which extend to all and applause, it being the first time it had 
parts of the world. Back of these are dis-| been presented on the European Continent. 
plays of dynamos and central station ap Paris, May 18, 1889. 

paratus, also Mr. Edison’s telegraphic and 
telephonic apparatus. Itis a very charm- 
ing display, occupying a large corner of| .... The Salt Lake City council is con- 
the United States Department in Machinery | sidering a proposition from the California 
Hall. | Electric Works to put the Gamewell Fire 

There are hosts of displaysof electricity in | Alarm system in the city. 


—___ -<—- —_—_ 





Exectric SearcH Lieut EFFECTs AT THK PARIS ExposiTroN.—MACHINERY HALL AND ErrreL Tower. 


Exposition appears at night. It presents in | standing about 40 feet high. The base upon 
the foreground the Machinery Palace, with | which the lamp stands contains cases of 
its two towers armed with electric search | filaments and glass—parts illustrating the 
lights, the Eiffel tower in the background process of manufacture. The base sur- 


illuminated in the same way, and still further | rounding these cases is covered with some 


all its branches, and each display will fur- 
nish material for an interesting description. 

I had the extreme pleasure of being pres- 
ent a few days since at one of the sittings 
of the French Institute, on which occasion 


.... A certificate of dissolution was filed 
last week with the Secretary of State at 
Springfield, Ill., to dissolve the Baltimore 
and Ohio Telegraph Company, of Illinois, 
at Chicago. 
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* * The electric road between Beverly and 
Danvers is expected to be completed by the 
last of June. 

* * A new electric car to be run by the 
Daft system has arrived at Newark, N. J., 
and has attracted much attention. 

* * The Bentley-Knight Electric Company 
has introduced on the marketa new double 
truck motor of 15 horse-power capacity. 

* * Unavoidable delays will postpone the 
opening of the Colerain electric road Thom- 
son-Houston system, near Cincinnati, until 
July 1. 

* * Mr. Thomas Ashburner has become 
the Western agent for the R. T. White street 
railway rails, with headquarters at Kansas 
City, Mo. 

* * The Charlestown Electric Light Com- 
pany, of Charlestown, W. Va., have peti- 
tioned for a franchise for an electric street 
railway. 

* * Work is being pushed on the Glasboro’ 
line of Toledo’s electric street railway. Since 
the perfection of the line Glassboro’ has been 
growing amazingly. 

* * There is a very favorable prospect for 
the introduction of a Robinson-Foster elec- 
tric motor circuit in Newburyport, to be in 
working order June 1. 

* * The Collamer line at East Cleveland, 
we understand, is controlled by the East 
Cleveland Street Railway Company, which 
is now operating 16 street cars on the Sprague 
electric system. 

* * A syndicate of Philadelphia capita- 
lists, headed by Thomas Cochran, has pur- 
chased the graphaphone rights for the world 
outside of the United States and Canada. 
The price paid was $500,000. 

* * The Elektron Manufacturing Com- 
pany, of Brooklyn, have sold over 100 of 
their Perret electric motors during the last 
week. Although one of the later comers, 
the Perret seems to be more than holding its 
own. 

* * The electric cars were run over the 
bridge from Cleveland, Ohio, to Brooklyn 
on Sunday and most favorably received. 
President Tom L. Johnson took personal 
charge of one of the motors and received an 
ovation all along the line. 

* * The Cream City Railroad directors 
are contemplating the plan of putting elec- 
tric motors on their cars in Milwaukee, 
Wis., similar to those used on the Fourth 
avenue line in New York. Prof. C. H. 
Haskins is the prime mover in the matter. 

* * The Electrical Accumulator Com- 
pany, of Bar Harbor, Me., has been suc- 
ceeded by the consolidated ‘‘ Electrical As- 
sociation of Maine,” with the following board 
of officers: President, Geo. H. Grant ; trea- 
surer, H. W. Ladd ; manager, L. A. Leach. 

** The Binghamton, N. Y., electric 
road has been thoroughly reorganized, and 
has made a contract with the Sprague Com- 
pany for a new and complete equipment. 
‘The new motors will be of 30 horse power 
and capable of a speed of 20 miles an hour. 


* * All the shares in the new Eighth street 
line of electric railway at Wilmington, Del., 
have been taken and construction work will 
begin at once. The Wilmington City Elec- 
tric Company will furnish the engine power 
and the railroad will furnish its own gener- 
ator. 


* * The Village Council, of Mt. Airy, 
O., have yielded all prejudices since the 
presentation of plans, ete., by Mr. C. T. 
McCrea, president of the Cincinnati and 
Suburban Electric Railroad Company, and 
have granted the necessary rights for the 
construction of the road, beside subscribing 
for stock. 





* * The Omaha(Neb.) Street Railway Com- 
pany let a contract Friday to the Sprague 
Electric Motor Company of New York, 
calling for 19 motors and 40 cars, together 
with all the power machinery and overhead 
wires to be used. The power house will be 
located in the district about 16th, 24th and 
Grace streets. The road will be in operation 
within 90 days. The expenditure of the 
company for the time being will be a quarter 
of a million of dollars. 


* * The ‘‘ Transactions of the American 
Institute of Electrical Engineers,” Volume 
V, has just been issued, and with its valu- 
able contents, covering the proceedings, 
papers and discussions of the institute at the 
11 meetings from September 20th, 1887, to 
October 9th, 1888, both inclusive, and nu- 
merous illustrations, attractive typography 
and binding, makes a handsome volume. 
The frontispiece is an excellent likeness of 








some 350 feet long, which can be extended 
as required. This flume will be blasted io 
solid rock, and where walls are needed, the 
base of the rocks are 12 feet and at their 
heads, four feet. The depth of the flume is 
eight feet and its capacity will be 8,000 horse- 
power which can be increased as required by 
adding to the height of the western walls. 


* * Tt is authoratively stated that the 
West End Railway Company, intend first to 
put in an electric car line between Charles- 
town and Boston, then from the city proper 
to South Boston. Then it is contemplated 
to run a line from Boston to Dorchester and 
Roxbury, from Cambridge to Brighton and 
to Newton. If trains of three or four cars 
are to be run, the motor cars will be equipped 
with either one 40 horse-power motor, 
or two 20 horse-power motors. If double cars 
are used two 15 horse-power motors will be 
utilized and if one car, two 10 horse-power 





ENTRANCE TO UNITED STATES SECTION INNTERNATIONAL Exposition, PARIs. 
(For description see page 7.) 


Vice-President Franklin Leonard Pope, the ; motors will be used. Running cars in trains 


second president of the institute. 


* * The Central Passenger Railway Com- 
pany, of Louisville, Ky., last week made a 
test of the new engines and dynamos for the 
electric street railway. This road, which 
runs from Fifteenth street east to Highland 
and Baxter avenues, is now nearly com- 
plete. Allof the line east of Preston street 
is entirely complete, and another week will 
see the remainder finished. The machinery 
was entirely satisfactory. The motors are 
allready for the start, and it will require 
but afew days to have the line working 
smoothly. 


* * The Washington Water Power Com- 
pany has begun work at Spokane Falls to 
utilize the immense water power there for 
manufacturing and other purposes. The 
chief improvements of the property will be 
on the north side of the river. The plans 
and specifications call for a 60-foot; flume, 





is thought very improbable as the authorities 
will not likely permit it in the city proper. 


* * It takes the electricians to invent 
time, labor and money-saving contrivances. 
A small workshop of the Brush Electric 
Light Company in the basement of the Coal 
and Iron Exchange, directly under the office 
of the company, is lighted by incandscent 
lights. When the door is open these lights 
blaze away full tilt and throw their clear 
rays over all surrounding objects ; but let 
the door be closed, the current is broken 
and the room is immediately shrouded in 
darkness. This particularly novel time- 
saver was devised by Supt. Henry H. Hum- 
phrey. It would bea good system for easily 
terrified householders to establish on their 
property. He would be a brave burglar 
indeed who would be bold enough to ven- 
ture into a building which would become 
suddenly illuminated in this fashion on his 
opening a door or window.— Buffalo Courier. 


Some Interesting Relics of Prof. Morse. 
To THE EDITOR OF ELECTRICAL REVIEW: 

Prof. Morse’s first display of genius was 
when he was about 15 years old and a stud- 
ent in Yale College, where he gratified his 
artistic tastes by painting caricatures of the 
faculty. For this he was severely repri- 
manded by President Dwight, who nearly 
broke the boy’s heart with the emphatic de- 
claration, ‘‘ Morse, you are no painter!” It 
was not very long before he proved that he 
was a painter, and, at the age of 19, finished a 
painting of the Landing of the Pilgrims, 
which is now in the Charlestown City Hall. 
He also painted many excellent portraits for 
which he received $15 apiece. Among them 
are those of President Monroe, DeWitt 
Clinton, Lafayette, Fitz Green Halleck, 
Wm. C. Bryant and Thorwaldsen. One of 
his noted paintings, which is in the Corcoran 
Art Gallery in this city, is a view of the in- 
terior of the old hall of the House of Repre- 
sentatives, in the Capitol building, now used 
as a statuary hall. In the picture there are 
portraits of about 100 men who were promi 
nent in public affairs at the time it was 
painted (1822), It is the best representation 
of the historic place in existence and, asa 
work of art, is exceedingly good. It belongs 
to the well-known artist, Mr. D. Hunting- 
ton, of New York. There is a feeling that 
the government should purchase and pre- 

“serve this work, but appropriations for such 
purposes are hard to get. It would be a 
very appropriate thing for the walls of the 
Electric Club rooms. Perhaps some mem- 
ber may like to present it to the Club. The 
price of the picture is $10,000. 

Another interesting relic of Morse’s enter- 
prise and genius is a daguerrrotype camera, 
which stands at the head of a long line of 
instruments in the National Museum, which 
shows the development and history of the 
photographic art in this country. This 
camera is the one with which the first sun- 
pictures were made in the United States, 
and Morse was the man who constructed 
and used it. The museum has also pro- 
cured a model of the plow which Morse 
used in his first attempt to construct a tele- 
graph line. This was early in 1844, when 
he commenced work at Baltimore on the 
road to Washington. He laid only a few 
miles before he decided his plan was unsuc- 
cessful. What a pity it is that some of his 
successors in the subway business cannot as 
promptly see that their experiments are fail- 
ures. His readiness to abandon an unsuc- 
cessful thing and his ability to devise some- 
thing practical, is evidenced by another 
$10,000 relic which stands by the side of the 
plow. This is one of the registers used on 
the Baltimore and Washington pole line, 
which was in working order a few months 
later. It is the property of Stephen Vail. 
One more thing closely associated with Pro- 
fessor Morse, which shows no signs of be- 
coming ‘‘a relic” for a long time to come, 
is Mr. Paul D. Connor, who has been the 
Western Union line builder for years. His 
first experience as a telegraph engineer was 
in travelling along the pioneer line with a 
whitewash brush and a bucket full of oil to 
grease the beer bottle insulators. He says 
he commenced the business in trying to im- 
prove the insulation, and that has been his 
principal occupation ever since. Whenever 
an opposition line comes to town Connor 
walks around among the workmen and sug- 
gests how they can put up the lines so that 
they will be handy for him when he comes 
to run them into the W. U. office—and he 
has ‘‘ absorbed” nearly all the lines that 
have been built here these last 20 years. 

G. C. M. 

Washington, D. C., May 27, 1889. 





— With booming cannon and flaunting 
flags, the Winchester, Va., Times of recent 
date heads an interesting account of the 
new electric light plant in that city. The 
Schuyler system is used and the success of 
the plant is received with enthusiasm by the 
whole city, and Messrs. G. W. Burnham, 
L. 8. Kirby and W. E. Guthrie, of the 
Schuyler Company, who had charge of the 
installation, were overwhelmed with con- 





gratulations. 
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An Electric Brake Test. 

An interesting and successful test of the 
Widdifield and Bowman electric brake was 
given last week on the tracks of the Lehigh 
Valley Railroad, near picturesque Mauch 
Chunk, Penn. A party consisting of Mr. 
J. W. Kendrick, chief engineer of the 
Northern Pacific Railroad; Mr. Paul M. 
Richards, publisher of the New York Ob- 
server ; Mr. W. H. Thompson, of the Equit- 
able Life Assurance Company; Mr. W. C. 
Baird, of New York ; Mr. E. P. Thompson, 
patent attorney ; Mr. Thomas R. Fuller, of 
Toronto ; Messrs. Widdifield and Bowman, 
the inventors of the system ; Mr. C. B. Fair- 
child, of the American Journal of Railway 
Appliances ; Mr. MacLillie, of the Electrical 
Engineer, and the Review representative, 
witnessed the tests, and were given every fa- 
cility fora thorough investigation of the 
practical working of the brake. 

The brake was shown in actual operation 
on a train of 12 or 15 freight cars with the 





—— Electric lights are very popular at 
Olean, N. Y. A new contract for several 
years between the city and the local com- 
pany is now under consideration. 


—— The extensive lumber yards of Duni- 
way & Co., at Portland, Ore., are to be elec- 
trically illuminated, a 50 light dynamo be- 
ing now in place to furnish the current. 


—- The Citizens’ Electric Light and 
Power Company, of Covington, Ky., pur- 
chased the plant and franchise of the Ken- 
ton Electric Light and Power Company. 

— The Winchester Gas Company 
started a Schuyler arc light plant May 4th. 
The light isin every way satisfactory, and 
quite an increase will be made in the near 
future. 

—— The Schuyler Electric Company have 
just installed one of their improved dynamos | 





—— The Citizens’ Electric Company, of 
Belleville, Ill., will turn on the lights in 
a few days. 

—— The St. Paul, Minn., council has 
granted underground franchises to the Edi- 
son and Thomson-Houston Companies. 

-— The council of Milledgeville, Ga., 
are contemplating the issuing of bonds for 
the purpose of establishing an electric light 
plant. 

—— The city of Alexandria, Va., will be 
illuminated with the are light for the first 
time on July 4th; the Schuyler system will 
be used. 

— The Buffalo council granted the | 
Brush Electric Lighting Company the addi- | 
tional delay it asked for in the matter of put- | 
ting its wires underground. 





— In the past week or 10 days, the | 
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—— W. M. Blount, of Brainbridge, Ga. 
wants to purchase an electric light plant. 

-— The Edison Company has been 
granted further pole privileges in the streets 
of Boston. 

—— The ‘‘New ” Electric Light Company, 
of New York, have established offices at 139 
Broadway. 

— Lyons, N. Y., has entered into a 
three years’ contract with the Thomson- 


with full complement of lamps in the station | Edison Illuminating Company has installed | Houston Electric Light Company for light- 


of the Anthracite Electric Light and Power | 100 lights in the New England Mutual Life | ing the streets. 
| the taxpayers’ approval. 


Company, Pottsville, Pa. | 


Insurance building, Boston. 


| = 





The contract is subject to 


View OF THE Epison Exaisit AT THE INTERNATIONAL ExposiTIon, Paris.—See Page 7 for description. 


special car of the excursionists attached. A 
run of 1! miles was made down the grade 
from Packerton with stops made every mile 
ortwo, With a speed of some 30 or 35 miles 
un hour an emergency stop was made, and 
it took just 17 seconds after the turning of 
the electric switch in the engine to bring the 
entire train to a standstill, and that with 
hardly an unpleasant jar. The value of the 
system in case of the train breaking apart 
was also illustrated, the sections being each 
brought to a standstill immediately, and ser 
vice stops and slowing up showed the adap- 
tability of the system for all kinds of work. 
Mr. Kendrick and the other gentlemen of 
the party expressed themselves as much 
pleased with the tests. Coming back the 
visitors were given an opportunity to see the 
operation of the wheels and levers them- 
selves, a section of flooring in one of the cars 
being removed for the purpose. An emerg- 
ency stop was then made on set rails in 30 
seconds. 








A gas explosion which occured ina 
Boston hotel basement last week injured five 
or six men, one probably fatally. If elec- 
tricity had been responsible for this accident 
what a bue and cry would be raised. 

—— The Stamford Electric Light Com- 
pany, Stamford, Conn., using the Schuyler 
system, have displaced four of the old style 
regulators with the new improved automatic 
regulators manufactured by the Schuyler 
Company. 


—— The Narragansett Electric Lighting 
Company, Providence, has put to work its 
second Westinghouse alternating current dy- 
namo. It has a capacity of 1,500 lights. Its 
armature makes about 1,500 turns per 
minute, and it was started up in experiment 
with but five lights burning, which was 
afterwards reduced to a single lamp. The 
power is a large Corliss engine, and is con- 
sidered to be very steady and uniform, and 
well calculated to make the dynamo do its 





best work. 


— The Bryan Electric Company, of — On Tuesday last the Conshocken, 
Bryan, Ohio, have adopted the Schuyler sys- | Pa., Electric Light Company held a meeting 


tem, avd until they can complete their sta- 
tion have made a temporary installation. 
The light meets with much favor, and an 
immediate increase is talked of. 


—— The Seneca, N. Y., Electric Com- 
pany and Board of Trustees are engaged in 
changing the position of the old lights and 
adding the number contracted for. When 
completed the lights will make Seneca Falls 
one of the best lighted towns in the State. 


—— The Brush Company at Buffalo is 
vigorously at work removing its overhead 
wires. The work of taking down the Main 
street lines was begun Sunday, and con- 
tinued all through the week, until now sev- 
eral miles have been removed. -Manager 
Huntley in an interview stated that the 
company appreciates the fact that the wires 
have got to come down, when they find a 
proper method to do it. 





and decided to increase the capital stock of 
the company from $20,000 to $50,000. This 
was necessary on account of the extension 
of the wires through Lower Merrion to Bryn 
Mawr. 


-— The authorities of Glens Falls, N. Y., 
have awarded a contract for the public street 
lighting to the Glens Falls Electric Light 
and Power Company Under the agreement 
55 ares are to be maintained, on 25 nights in 
each month. The contract is to last one year 
from June Ist. 


—— The Palmer Manufacturing Company, 
of Charleston, 8. C., whose barrel factory in 
the upper part of the city is the most exten- 
sive in the South, are now running their 
works both day and night in order to fill the 
heavy orders for turpentine and potato 
barrels. The works have been supplied 
with electric lights. 
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An Important Fair and Exposition. 

We present herewith a cut of the main 
building of Detroit’s Fair and Exposition, 
to be held at the ‘‘ City of the Straits ” Sep- 
tember 17 to 27, in- 
clusive. 

The building, 
which lays claim to 
the proud boast of 
being the largest 
Fair structure in the 
world, has the un- 
precedented length 
of 500 feet, depth 
250 feet, and height 
70 feet ; the towers 
at the corners are 
each 116 feet in 
height, while the 
main tower over the 
grand entrance rises 
to the extraordinary 
elevation of 200 ft. 

The building is of 
wood, on a_sub- 
structure of brick 
and stone. It will 





The Electric City. 
The Charleston World says that there are 
two reasons why Asheville, N. C., could be 
called the ‘‘ Electric City.” First, because 


| lighting. In 1887 the Asheville Gas Light 
| Company completed their plant. Last Feb- 
ruary the plants of both companies were 
purchased by the Asheville Light and Power 








Matn Buitprnc, Detrorr INTERNATIONAL FAIR AND EXPOSITION, TO BE OPENED IN SEPTEMBER, 1889. 


be painted an ivory cream white, with a red | of her phenomenally rapid growth ; second, | Company, which has a capital of $100,000. 
This company will build during this sum- 
mer an additional 


The total cost, along with its compan- | 
| 


roof. 
ion structures, will be $250,000 ; while the 
total outlay for the entire fair plant will be | 
over $750,000. | 

It will be of especial interest to the many 
hundred readers of ELECTRICAL REVIEW to 
learn that special exhibits in the electrical line | 
will be generally exhibited, and that it is the 
intention of the management to make a 
grand special feature in this department of 
science. 

In connection with the main building 
will be five gigantic stock stables, contain- 
ing over two solid miles of stalls; an art 
gallery of 150 feet frontage and 70C feet of 
space; a beautiful palm garden; a long 
line of mechanical and industrial halls ; a 
half mile track, devoted to a ten days’ tourna- 
ment ; besides a long list of startling special 
exhibits and attractions heretofore unsur- 
passed throughout the continent. 





Electricity in Your Mouth. 
[From the Philadelphia Inquirer.) 

The uses of electricity are ever multiply- 
ing. Who could ever have dreamed that the 
electrical current manufactured by the pub- 
lic lighting companies conveyed along the 
streets would be switched off on special wires 
to go into the very mouths of the people. It 
isa fact. A man sits down in a dentist's 
chair nowadays and has his teeth repaired by 
the huge dynamos that are located out at 
Twenty-second and Chestnut streets. ‘The 
patient lays back in a darkened room (if it is 
a dull.day) an incandescent light illuminat- 
ing the caverns of his mouth. The tooth is 
washed with water heated by electricity. It 
is dried and kept dry during the filling by 
air heated in the bulb of a little blow-pipe 
by two red-hot platinum points. It is 
gouged, and scraped, and scoured, and 
hammered, and sawed by little instruments 
that wriggle around on the end of the same 
electric current, 

‘* Yes,” says’a dentist laughing, ‘and if 
you fall asleep during the operation we can 
just give you a little shock to wake you up.” 








—— ©. L. Budges, Navasota, Tex., ex- 
pects to erect an incandescent electric light 
plant. 


—— C. Quirkin, Jr. and others are form- 
ing a company at Elizabeth City, N. C., for 
the purpose of furnishing both are and in- 
candescent electric lights for that place. 


—— The powerful search light on the 
Thomson-Houston factory at Lynn, Mass., 
so frightened a horse recently in Malden, 
distant six miles, that he got away from his 
driver and ran away. 


—— The Westinghouse Company report 
the following recent contracts for alternat- 
iug current central station outfits: Port 
Jervis, N. Y., 750 lights; Englewood, IIl., 
1,500 lights; Birmingham, Ala., 500 lights ; 
St. Helena, Cal., 500 lights and a 20 light 
arc light outfit. 





because she has utilized electricity to a 
greater extent than any other city in the 





incandescent plant of 











South. In the summer of 1886 the Ashe- 
ville Electric Light Company began opera- 
tions with 40 arclights. Abouta year after- 





Fig. 1.—Ganz ALTERNATING CURRENT MACHINE. 


about 2,000 lights, at a cost of $20,000. 
These additional lights will be sufficient to 
supply almost the entire city. The officers 


























Fie. 2. 
ward an incandescent plant was added, 
which furnished 300 lights of 16-candle 


power each. These were used for interior 





-SHOWING ARMATURE SECTIONS. 


of the company are: Captain J. G. Martin, 
president; Captain T. W. Patton, secre- 
tary. 





The Ganz Alternating Current Machine. 


The following, for which we are indebted 
to Industries, will doubtless prove of interest 
to our readers : 

“In its early form the Ganz alternator 
had a star-shaped field magnet of non-lam- 
inated iron revolving within a cylindrical 
armature, the core of which was composed 
of thin ring-shaped iron plates held in a 
frame. The magnetic resistance of the inter- 
polar spaces was in this arrangement neces- 
sarily high, and in the later machines this 
difficulty has been overcome by employing 
an armature core with a series of internal 
Pacinotti projections. These projections 
form the cores of the armature bobbins, and 
toavoid the heating of the pole pieces, the 
field magnets are now built’up of U shaped 
iron plates F, as shown in Fig. 2. The plates 
are fastened together by insulated bolts B, 
and the existing coils are wound upon sep- 
arate formers, slipped over the magnet cores, 
and held in position by bobbin holders and 
screws strong enough to resist the action of 
centrifugal force. The armature core, 
which formerly was continuous, isin the new 
machines subdivided into a number of T 
shaped sections, the central stem of the T 
forming the Pacinotti projection A being 
very short, and of equal width and length 
with the magnet. These sections are so ar- 
ranged that each with its armature bobbin 
can be removed without disturbing the rest 
of the machine. Our illustration (Fig. 2) 
shows the construction of the armature sec- 
tions, and the manner of supporting them. 
‘The frame of the machine consists of two 
ring-shaped castings held together by strong 
bolts, and, in addition, there are iron tra- 
vcrsers to which the segments are bolted. In 
the figure, the section at I shows the internal 
flange to which the traversers are bolted. 
The section at II shows the _ traversers 
and the plates of the armature core, and the 
section at III shows the method by which 
the armature core is bolted to the traversers. 
Fig. 2 shows a complete machine intended for 
an output of 80 kilo-watts. In this machine 
there are 14 poles and 14 armature sections, 
which can be coupled to give a pressure of 
either 2,000 or 4,000 volts with a current 
respectively 20 or 40 amperes. The speed of 
the machine is 360 revolutions per minute, 
giving 5,040 reversals, or a frequency of 
42. The total weight of the iron core, 
both in field magnets and armature, is 
1 ton 7 ewt., and the total weight of copper 
is 9301b. The resistance of armature is 1.038 
ohms for a 2,000 volt machine, giving a loss 
of 2.08 per cent. by ohmic resistance in the 
armature circuit. The resistance of the field 
magnet circuit is 3.24 ohms, and a current of 
28.7 amperes is required at full output, en- 
tailing a loss of 3.33 per cent. for excitation. 
Some experiments were made with this 
machine to ascertain the various losses. 
When driven in a non-excited field by a belt 
at the normal speed, 4.07h. p. was consumed 
in journal friction and windage. The field 
magnets were then excited so as to produce a 
terminal pressure of 2,000 volts, but no cur- 
rent was allowed to flow through the arma- 
ture. Under these conditions the power 
absorbed was 9.81 bh. p., showing that hyste- 
resis and Foucault currents absorbed 5.74 
h. p. Weare informed by the makers that 
the total commercial cfficiency, including 
the power required to excite the machine, is 
at full output 87 per cent.; In order to 
fucilitate the cleaning of the armature coils, 
Messrs. Ganz have from the very first ar- 
ranged the frame of the armature in such a 
way that it could be shifted longitudinally ke- 
youd the space occupied by the field magnets, 
so as to expose the whole of the internal sur 
face, and make it easily accessible both for 
cleaning and for the renewal of a coil should 
it have been damaged. In the new type of 
machine, the armature itself is, however, 
kept fixed, and the magnet wheel is arranged 
to slide longitudinally, for which purpose 
one of the standards is fitted similarly to the 
slide rest of a lathe. Fig. 1 shows the 
machine with the magnet wheel drawn out 
so as to expose the inner surface of the arma- 
ture. 

[ We are inclined to think the net efficiency 
would be considered too low entirely for 
commercial use in the United States. The 
cause is plain enough—extreme low speed 
If the machine will not stand a higher speed 
than that given, it will hardly make much 
headway. We, however, believe in the 
arrangement of stationary coils and revol- 
ving field magnet.—Ep. REviEw. ] 
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MANUFACTURING NOTES. 





The Connecticut Electric Com- 
pany, of Waterbury, have their 350 horse 
power Corliss engine in position in their new 
station, and are now putting in the 300 horse 
powercompound engine. Five boilers are 
to be put in, four for use and one in case of 
emergency. The condenser is now being 
put in and will be completed in a few days. 


H. N. Bates & Co., of Boston, are 
doing a large business in the electrical field 
installing the Hunter friction clutches, ete. 
Among recent contracts was one for putting 
in the pulleys, shafting and clutches entire 
for the new Middleboro, Mass., station, and 
another for friction pulleys and couplings 
for the Dorn Electric Light Company’s 
station at Great Falls, N. H. 


The Brown & Sharpe Manu- 
facturing Company, of Providence, 
have just issued a small circular on spur 
gears, giving information concerning calcu- 
lations for obtaining pitch diameter when 
number of teeth and diametrical pitch are 
known, and in general when having two of 
these known, to find the third or unknown. 
Other interesting facts for buyers and users 
of spur gears are included in the card. 


The Eclipse Wind Engine Com- 
pany of Beloit, Wis., has just issued a 
very convenient ‘‘ pocket edition” catalogue 
and price list of its friction clutch pulleys 
and cut-off couplings, shafting, hangers, 
base plates, belting, etc. The folder is fully 
illustrated and the tables contain complete 
information. regarding size of clutches, 
speed, horse-power to be transmitted, space 
required on shaft, weight, etc. A long listis 
given of electric light stations using the 
Eclipse clutch pulleys and couplings, and 
many testimonial letters showing their satis- 
factory working. 


New England Electric Ex- 
change.— When the bill to incorporate 
the new England Electric Exchange was 
brought up inthe Massachusetts Legislature, 
Mr. Wyman, of Hyde Park, gave what he 
called a kindergarten lecture. He had 
many diagrams prepared on a cloth stretched 
on rollers. Electric lights were placed be- 
hind the cloth, and the lights in the big 
chandelier and at the sides of the House 
were put out in order to enable the members 
to see the diagrams clearly. The bill was 
engrossed unanimously. 


The Westinghouse Electric Co. 
through their New England general district 
agent, Mr. William A. Carey, report the 
following sales of plants during the last 
week : Westerly, R. I., 750-lights alterna- 
ting ; Lewiston and Auburn, Me., 750-lights 
alternating ; Middleboro, Mass., 750-lights 
alternating, and one 35-light arc dynamo ; 
Joseph Wescott & Son, Biddeford, Me., two 
400-light Westinghouse direct current dyna- 
mos; R. Marston, Boston, one 300 light di- 
rect current dynamo; Ashland E. L. Co., 
Ashland, N. H., one 500-light alternating 
current Westinghouse plant. 


The Bigelow Company, of New 
Haven, has been obliged to enlarge its facili- 
ties fully twice their former capacity on 
account of the increased demand for the prc- 
ducts. The catalogue of the company just 
received contains engine and boiler cuts and 
specifications, and a feature is the carefully 
prepared drawings showing complete ar- 
rangement of boiler plant given in plan ele- 
vation and section. Thecompany manufac- 


ture all kinds of stationary and portable 
engines, upright and horizontal, boilers, 
feed water heaters, melting cupolas, etc. 
The Biglow horizontal stationary engine, 
in sizes from six horse-power to 40, is well 
adapted for electric light plants. 





The Standard Paint Company, 
of New York, continue to receive letters 
bearing testimony to the high efficiency and 
usefulness of their celebrated ‘‘P. & B.” 
paint. Mr Edward Davis, of the Marr Con- 
struction Company, writes that it is largely 
from the employment of the ‘‘ P.& B.” paint 
that he has finally overcome the difficulties 
of insulation in the Westinghouse electric 
light plant put in by his company for light- 
ing the Hoosac Tunnel on the Fitchburgh 
railroad. In Mr. Davis’ letter, which is en- 
dorsed also by Mr. H. M. Doubleday, vice- 
president of the Marr Company, such ex- 
pressions as these occur concerning the 
‘*P. & B.” paint : ‘‘ No hesitation in giving it 
the highest recommendation in my power ;” 
‘no further trouble with cables grounding 
after a thorough coating of the paint ;” 
** cannot give too much praise on its insula- 
ting and waterproofing properties,” helped 
me out of many difficulties. 


The Thomson-Houston Electric 
Company reports the following motor 
sales since May 1st: G. W. Dickinson, Pro 
vidence, 114 h. p.; El. Tint. En., Philadel- 
phia, 1 h. p.; Franklin Electric Supply Com- 
pany, Pittsburgh, 5 h. p.; Lewiston and Au- 
burn Electric Light Company, Auburn, N. 
Y., 74g h. p.; Wall & Oches, Philadelphia, 
11g h. p.; Geo. E. Storm, Providence, 1 h. 
p.; Ellsworth Electric Light Company, Ells- 
worth, 15 h. p.; Ellsworth Electric Light 
Company, Ellsworth, 5 h. p.; Ellsworth 
Electric Light Company, Ellsworth, one 
generator, 50 h. p.; Nicholson, Frost & Com- 
pany, 10h. p.; Booth & Hutchinson, Provi- 
dence, R. I., 11g h. p.; B. F. Haley, Dover, 
N. H., 14g h. p.; Julien Electric Light 
and Traction Company, 3h. p.; Julien Elec- 
tric Light and Traction Company, 4 h. p.; 
Jacob Wirth, Providence, R. I., 11¢ h. p.; 
John C. Kerr, Philadelphia, Pa., 1 h. p.; 
Thomas Todd, soston, 3 h. p. 


The Electrical Supply Company, 
of Chicago, have just issued their new cata- 
logue, No. 647, of electrical house goods 
and supplies. The catalogue is gotten up 
with the accustomed good taste displayed in 
its predecessors, and contains lists and illus- 
trated descriptions of a most complete line 
of batteries, annunciators, buzzers, bells, 
etc., beside a full line of electric gas-lighting 
apparatus and tools, many of which were 
specially designed by the company, and are 
particularly adapted for house electricians. 
An interesting feature of the book is the 
complete set of circuits shown, and the full 
directions for wiring, etc., making alto- 
gether a manual for wiring men, supply 
men and electricians generally, which none 
can afford to be without. The company is 
also pushing the Ellis oil filter, which is a 
device for perfectly restoring oils to their 
original color and grade after passing through 
the journal bearings of high speed machin- 
ery. 

The California Electrical Works, 
of San Francisco, of which Mr. John I. 
Sabin is the president, and Mr. Andrew 
White, vice-president and manager, have 
just issued an illustrated catalogue and 
price list of the electrical supplies of every 
description, manufactured and handled by 
them. The book is handsomely gotten up, 
the outside cover being a very striking en- 
graving in whieh the name of the company 
appears in space in white letters illumined 
with electric flashes, while the earth is seen 
in the background. To enumerate the con- 
tents would be to give a list of the products 
of leading companies everywhere, manufac- 
turing apparatus and supplies, having any- 
thing to do with electricity or its kindred 
branches, The catalogue is fully illustrated 
and interspersed with interesting descriptive 
matter, tables, rules, etc. There is only one 
thing left out which would in any way em- 
bellish it and interest his friends, and that is 
the photograph of their good-looking presi- 


dent. 
_—— ao 


— A contract with the city of Alex- 
andria, Va., for 60 double arc lamps, 120 
series incandescents, with necesssary station 
equipment, steam plant, etc., has just been 
closed by the Schuyler Electric Company, 
of Middletown, Conn. 








An Indefatigable Worker. 


George Westinghouse, Jr., president of 
the Westinghouse Machine Company, and 
many other corparations, was born at Central 
Bridge, Schoharie County, N. Y., October 
6th, 1846. Throughout his entire life he has 
shown a marked mechanical bent, and his 
mind has constantly run on inventions, the 
object of which was to do by machin- 
ery what had previously been done by 
hand. 

His father owned and operated a large 
works at Schenectady, N. Y., for the manu- 
facture of agricultural implements, and he 
showed his good sense in giving his boys (as 
a part of their education) practical instruc- 
tions in mechanics. 

George, in early days, was very fond of 
playing ball, and sometimes his father, on 
returning to the works, would find the lad 
absent, for obvious reasons. These absences 
led to interviews. At last, it was decided 
that George’s work should be arranged on 
the piece system, instead of on the time sys- 
tem. Inother words, his task was thence- 
forth to consist of a given amount of work 
each day, which he might expedite as much 
as be pleased, and, after it was done, he was 
at liberty to repair to the bal] grounds. Here 
was an opportunity for invention, and the 
lad did not fail to utilize it. Without any 
previous knowledge of the now well known 
disc method of cutting metals, he experi- 
mented and soon discovered that, with a 
circular dise of soft sheet iron, on the high- 
est speed of his lathe, he could split a file. 
He quickly utilized this method of comple- 
ting his daily task and repaired so early, each 
day, to the ball grounds, that his father at 
first feared a miscount had occurred. On 
watching George at work, however, he soon 
saw, with his own eyes, how the remarkable 
feat was accomplished. 

Steam engines of various types early at- 
tracted the boy’s attention, and he designed 
and built a number of these. 

He also invented a reversible steam rail- 
road frog, which was manufactured 20 years 
ago by the old firm of Anderson, Cook & 
Co., steel manufacturers, of Pittsburgh, on a 
royalty, and George was employed to intro- 
duce it. 

While at Schenectady he once saw a crude 
attempt made to retard a railroad train by 
steam power on the New York Central Rail- 
road. It was, however, a dismal failure, 
because the steam condensed so rapidly that 
power was not furnished, but water. 

After moving to Pittsburgh, and while 
constantly conferring with railroad officers 
regarding his steel frog, he became more and 
more impressed with the necessity for a good 
continuous brake. Many railroad officers 
admitted to him at this time the necessity 
for such a device. He then devoted his 
evenings to the development of his now 
celebrated air-brake, and he selected air as 
the power medium, because it was cheap, 
light, elastic, would not condense, and was 
to be had at will, wherever a train could 
move. 

Mr. Westinghouse has devoted deep study 
to electrical engineering, more particularly 
as applied to lighting, and his improvements 
in this field are already well known. 

He has also devoted much thought to the 
utilization of nature’s bounteous supply of 
natural gas in the vicinity of Pittsburgh. 
While this fuel has now, through his efforts, 
almost superseded coal for both manufac- 
turing and domestic uses in the city of Pitts- 
burgh, few persons realize the number of 
intricate and perplexing problems which 
presented themselves in conducting this fuel 
a distance of 25 miles to the consumers with 
safety and unfailing regularity. The num- 
ber of inventions he has made to render this 
feat possible and safe may be counted by 
the hundreds. The development and suc- 
cessful operation of the great plant of the 
Philadelphia, or Westinghouse, Natural 
Gas Company has given Pittsburgh such a 
supremacy in manufacturing as to lead less 
favored districts to inquire what they may 
do to improve their condition. This com- 
pany now has on its list about 30,000 con- 


‘sumers, who use the equivalent of 20,000 
‘tons of coal daily.. 























INDEX OF INVENTIONS FOR WHICH LETTERS 
PATENT OF THE UNITED STATES WERE 
GRANTED IN THE WEEK ENpING May 
21, 1889. 











403,515 Railway signal; Thomas A. Casey, New 
York, assignor by mesne assignments to William 
Wallace and George A. Porter, both of Syracuse, 


403,517 Electro-magnet and armature; Frederick 
W. Cole, Newton, Mass., assignor of one-half to 
Moses G. Crane, same place. 

403,541 Elettrical converter; Hermann Lemp, 
Lynn, Mass., assignor to the Thomson Electric 
Welding Company, of Maine. 

403,549 Means for operating drawbridge spans 
by electricity; John M. Orford, Bridgeport, Conn. 

403,575 Machine for separating iron from ores; 
Gurdon Conkling, Glens Falls, N. Y. 

403,576 Magnetic separator; Gurdon Conkling, 
Glens Falls, N. Y. 

403,598 Secondary battery; Augustus Jamieson, 
Elizabeth, N. J. 

403,619 Switch instrument for railroad signals; 
George C. Steenburgh, Syracuse, N, Y. 

62 Magnetic ore separator; William R. 
Thomas, Catasauqua, Pa. 

403,626 Telegraph sounder; Frank L. Van Epps, 
Hudson, Mich. 

403,630 Dynamo-Electric machine; Thomas L. 
Wilson, Brooklyn, N. Y., assignor to John C. Me- 
Guire, same place. 

403,671 Arc lamp; Darius Houghton, Skowkegan, 
AY 


le. 

403,691 Electrical switch for elevators; William 
E. Nickerson, Cambridge, Mass. 

403,707 Process of electric soldering, brazing and 
welding; Elihu Thomson, Lynn, Mass. 

408,727. Insulator; Jacob C. Berrang, Asbury 
Park, N. J. 

403,752 Method of operating electric furnaces; 
John C. Hobbs, Lockport, N. Y. 

403,754 Electric Railway; Rudolph M. Hunter, 
Philadelphia, Pa. 

403,776 Individual call and switch; Edwin Pope, 
Quebec, Canada. 

403,786 Electric railway; Francis M. Speed, San 
Francisco, Cal. 

403,800 Slotted conduit for electric conductors; 
Charles J. Van Depoele, ena " 

408,801 Electric railway: Charles J. Van De- 
poele, Lynn, Mass. 

403,802 Galvanic battery; Joseph C. Vetter, New 
York, N. Y. 

403,825 Underground conduit for electrical con- 
ductors; Charles B. Cole, Detroit, Mich., assignor 
to the Cole Conduit Company, same place. 

403, Dynamo-electric machine; Alphonse I. 
Gravier, Paris, France. 

403,868 Galvanic battery; Don J. Arnold, Omaha, 
Neb., assignor of one-half to Harlan B. Coryell, 
same place. 








- PATENTS. 


Electrical Review Patent Bureau 


Conducts a general business in 
the preparation and prosecution 
of Applications for Patents, in the 
United States and all Foreign 
Countries. All business carefully 
and promptly attended to in the 
matter of Reissues, Caveats, Trade 
Marks, Labels, Design Patents, 
Copyrights. . 

SPECIAL SEARCHES made to 
determine the question of novelty 
or infringement. 

ELECTRICAL PATENTS A 
SPECIAL FEATURE. All busi- 
ness receives the direct personal 
supervision of the Manager, whose 
fourteen years’ experience as Pat- 
ent Attorney and seven years as 
Practical Electrician, insures 
thorough and satisfactory work. 

All communications are strictly 
confidential, and inventors may 
address us with entire freedom. 

Our charges will always be as 
moderate as first-class work will 
permit and commensurate with 
the amount of work to be done. 


Address, 
Electrical Review Patent Bureau, 
13 Park Row, N. ¥. . J. MCTIGHE, Manager. 


PROPOSALS WANTED. 


ROPOSALS for lighting by electricit 
the city and suburbs of Matanzas Island, 
of Cuba, will be admitted at the Consulate 
General of Spain. The contract will be 
awarded at 2 Pp. M. on the ist day of June 
po. simultaneously at the Government 
ouse, Havana, and City Council, Matanzas, 
For conditions and specification apply at this 

Consular office. MIGUEL SUAREZ, 

Consul General of Spain. 

30 Broadway, N. Y. 
New York, May 11th, 1889. 
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AMERICAN 


Leather Link Belt Go. 


“ene, Patent 


Leater 


DYNAMO FOR SALE. 1 SINGLE 
LIGHT BRADY DYNAMO with LAMP 
and COUNTERSHAFT, in perfect con- 
dition. Address, 


W. 8S. Care Electrical Review, 
P. 0. Box 3329, New York. 





erry 





MAN thoroughly up in making of 
the filaments of incandescent lamps, 


AR 








is open to manufacture or instruct, or to AN Specially 
build and operate the whole apparatus or adapted to 
any part of it. No patents. Flashing, DYMAMOS. 
Plating, Carbonizing, &c. Address 
LAMPMAKER, OFFICE, 32 CLIFF STREET,” NEW YORK. 
ELECTRICAL REVIEW, 
Box 3329, New York. | ¥EW YORK. CHICAGO, — BOSTON. PHILA. 





i WM. MARSHALL, 
A MANUFACTURER. 
J Standards a Specialty 


Rooms 2 and 4, University Building, New York. 


THE LEHIGH VALLEY 


CREOSOTING CO. 


PERTH AMBOY, N. J. 


Creosoted Lumber, Underground Con- 
duits, Telegraph Poles, Piling and Ties 
Furnished. 








Sperry Electric Company, 


Factory, 194 to 198 So. Clinton St, Chicago, Ill 


MANUFACTURERS OF THE 





Improved Sperry High and Low Tension 
Systems of Arc Lighting, 


Claiming the Highest Efficiency, Reliability 
and Durability. Perfect Regulation. 
For Electric 











MOULDING Light Work. 


Wooden Dynamo Frames, Etc. 
John A, Robertson, 393 Federal Street, 
Boston, Mass. 


NOTICE TO THE TRADE. 
BOCART, 


22 Union Sq., N, ¥., 


WALTHAM 





Is the sole owner of U.S. 
Patents covering certain 
Electrical Gas-Lighting 
Burners, Cut-Offs, Bur- 
glarAlarm, Gas- Lighting 
Attachments, and.other 
electrical appliances con- 
nected therewith, all of 
which are manufactured 
exclusively by him, and 
are sold to the trade on | 
the most favorable terms | 
EXPERTS will use none | 
other, on account of their | 
superior workmanship, 
and practical utility. | 
Suits are now pending | 
in the U.S. Circuit Courts | 
against infringers of the | 
Bogart Patents in the 
cities of New York, Phil- 
adelphia and Boston. 
Illustrated _Circulars, 
price-lists and discount 
sheets forwarded to the 
Auto- trade on application, ac- 


matic.companied with busines 
SERIES LAMPS. BATTERY LAMPS. 


card. 
LONC LIFE. LOW PRIC HICH EFFICIENCY. 


— Pee 


INCANDESCENT LAMP CO. 


15-17-19-21 N. CLINTON ST., CHICACO, ILLS. 
LAMPS TO FIT ANY SYSTEM: ANY VOLTAGE OR CANDLE POWER. 


THE WYCKOFF PIPE (0,, 


MANUFACTURERS OF 
WOODEN PIPES FOR 


UNDERGROUND ELECTRICAL WIRES. 


We have large works for creosot! camber, R. R. Ti 
Telegraph Poles, ee, he - 


WILLIAMSPORT, PENN. 
DO NOT BE IMPOSED UPON. 


EVERY GENUINE POROUS CUP IS STAMPED WITH OUR LABEL AND TRADE MARE. 





were 





WATCHES 


are the best for electricians, railroad men, 
engineers and others whose vocation re- 
quires a watch that is both absolutely non- 
magnetic and an accurate timekeeper, 






Manufactured and Warranted by the 


AMERICAN WALTHAM WATCH CO. 


WALTHAM, MASS. 














” SEND FOR CATALOGUE. 








GENUINE." GONDA POROUS CUP” 
BATTERY COMPLETE. 


THESE ALONE ARE THE GENUINE BATTERIES 


Cut out this Card and use it as a Guide when Buying. 


THE LECLANCHE BATTERY CO., 149 W. 18th Street, N. Y. 


“GONDA" BATTERY COMPLETE. 











e F. PHILLI W. H. Sawyenr, Secretary and Electrician, 


~ AMERICAN ELECTRICAL WoRKs 


me Patent Finished Insulated 


ns ELEGTRIG WIRES, 
TELEPHONE AND ELECTRIC CORDAGE, 
Electric Light Wire, Magnet Wire, 


PATENT pepeee ovens 2a - RYCASED AND Ali. 
NUNCIATOR WIBE. SED WIZE, 


ANTI- THDUCTION & ERIAL AND UNDEE- 
GROUND CABLES, ETC., ETC. € 


ii» 


OFFICE AND FACTORY, No. 67 STEWART ST., PROVIDENCE. R. I. 





New York Office: 18 Cortlandt St., P. C. foto ig Agent. 


Tet Fotcal Works 


MANUFACTURERS OF 


ELECTRIC SUPPLIES, 


INCLUDING 


Medical Batteries, Skeleton and Box Bells, Burglar Alarms, House 
Annunoiators, Fire Alarm Boxes, Pins and Brackets. 


Insulated Magnet, Telephone and Electric Light Wire. 
GENERAL OFFICES and FACTORY: 


DETROIT, MIceE. 


Warerooms, 224-232 Canal St., 118-126 Walker St., 


NEW YORE. 
Manufactory, Fiushing & Carlton Avenues, Brooklyn. 


OXLEY, GIDDINGS & ENOS, 


DESIGNERS AND MAKERS OF 


Fleetroliers s# fombination Fixtures 


UNSURPASSED FACILITIES 


For producing the most approved for any system of 
INCANDESCENT LIGHTING. 
Special designs furnished upon application. Suggestions from architects and 
decorators faithfully executed. 














aoarraESSS==_ 
TRACE MARa 








Cyrus O. Baker, Jr. 


BAKER & CoO., 


Importers, Melters and Refiners of 


PLATIN U MM, 


408, 410, 412 and 414 N. J. R.R. Ave., NEWARK, N. J. 
Platinum in sheet and wire, all sizes, and any degree of hardness. Scrap and native platinum purchased 


This is the Dust-Proof Washer. 


D. W. Baker. 











sy 0 IB HY LL SS rer: 
HAZAZER & STANLEY, 


ELECTRICAL HOUSE FURNISHINGS, 


32 & 34 FRANKFORT STREET, 
NEW YORK. 














MANUFACTURERS OF 


Polished # Dressed Threads 


Yarns in the Grey aud in all Numbers and Colors. 


We make a Specialty of Threads for Covering Wires for Electrical Purposes. 
Samples Sent on Application. Correspondence Solicited. 
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q Bernstein Flectric jo. NEW YORK BELTING AND PACKING CO. 


WAREHOUSE: 15 PARK ROW, NEW YORK. 


JOHN H. CHEEVER, Treasurer. 
The Oldest and Largest Manufacturers in the United States of 














INCANDESCENT LAMPS 


te VULCANIZED RUBBER |—— 
ARC LIGHT CIRCUITS, Wiz aut 


SIMPLE. RELIABLE. DURABLE. 
The only safe socket for series lamps and the 


only socket having insulating material for the 
outside parts. 


Send for Illustrated Catalogue. 
620 Atlantic Ave., BOSTON. 
































In every form adapted to mechanical pur- 


MACHINE BELTING, 
With Smooth Metallic Rubber Surface 


This Company has Manufactured the 
. Largest Belts made in the World for the 
! ae a at Chicago, Buffaloand 
| New York. 


‘We make a Superior Quality of Belting for 
Blectric Light purposes, for use on Dynamos and Swift running machinery. 











SA LESROOMS. 

Philadelphia, 308 Chestnut St., San Francisco, 14 & 16 Main 8t., 
Boston, 52 Summer St., Atlanta, 16 Decatur St., 
Chicago, 151 Lake St., Detroit, 16-24 Woodward Ave,, 

. Louis, 907-911 North Main St., Baltimore, 12 North Charles st., 
p Ahn 1601-1611 17th St., Baffalo, 124-128 Washington St., 
Charleston, 160 Meeting St., New Orleans, 54 Canal St., 
Minneapolis, 28 South 2d St., Kansas City, 1311 & 1313 ‘West 12th St., 
Cincinnati, 161-165 West Pearl St. Richmond, 1206 East Main St. 


181-189 MERCER oT .. NEw YoRK. Ce © ond — rior St., 


h, b ickhuben 5. (Freihafengebiet 
MANUFACTURERS OF ranc Ham urg, Germany, Pickhuben re ng Je 


Electric Light Appliances, Fittings, Insulated Joints, Fixtures, THACKARA MANUFACTURING 6CO., 


GLOBES, SNADES, FANGY LAMPS, DESICNERS AND MAKERS OF 


GAS, ELECTRIC # COMBINATION FIXTURES 


SEND FOR CATALOGUE E. "AND SUPPLEMENT. 





For the Electrical Review’s New 
Catalogue of all Electrical and Scien- 
tific Books. 
is PARE ROW, NEw YORE. For any Incandescent System. 





she ¢ wenden aio ts Philadelphia, Pa. 


4600 re ae perminute 

e Useless Toys. 

s:c5.c0 Washburn & Moen Mfg. Go. 
Tan 


WORCESTER, MASS. 


MAKERS OF 


IRON *® STEEL 


MANUFACTURERS OF 


E) lron and Copper Wire for Electrical Purposes. 
PATENT GALVANIZED TELEGRAPH & TELEPHONE WIRE, 


In Long Lengths, Galvanized by our Patent Continuous 
Process. 


SEND FOR The Standard with all Telegraph and Telephone Companies. 


| 
CATALOGUE | Since the first introduction of the Electric Telegraph Service, our patent wire, expressly manufac- 
—— 1889. tured for electric purposes, has filled every requisition as regards strength, evenness of quality, and 
vonductive capacit; 
| 
! 






















‘Little WonpeR’ 


DYNAMO-ELECTRIC 
MACHINE. 


Over 1000 in Successfal 
Operation. Has the largest 
sale ofany Electro-Plating 
Machine. 

























Manufactory and 
ces, 


Newark, Wy. BY 


Send for ce Lists and Soamtyiare pamphlets, and ‘‘ Hand-book of Wire in Electric Ser- 
vice.”* Sent free on application 
.New York Warehouse. Chicago Warehouse, 


New York Office, 92 Liberty Street. | 
‘6 CLIFF STREET. 107 & 109 LAKE ST. 





POOORCA HATERS | --£o -RUBBER- Goons 


AKRON, QHIO. 


for 7 ECTRICAL PURPOSES 
* PURE. Rus3er Tare . Fr are. [APE 


—= 


| Jen faetur a 
.| HARD RUBBER eS 
PREAEOCTRICAL purposes 


QPECIALTIES OF ALL KINDS TO ORDER 


> Sen. rey - Grac c 


prices upon appli 
«BF Bporich laa 
AHRON RUBBER alee 5 Spe 


—— 





S. Y. L.HOMMEDIEU & CO., Eastern Agents, 65 Reade St., N. Y. | S. Y. LHOMMEDIEU & CO., Eastern Agents, 65 Reade St., N. Y. 


E*ARADAY CARBON Co., 
ELEGTRIG LIGNT GARBONS, PITTSBURGH, PA. 
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O. E. MADDEN, President. 
KE. T. GILLILAND, Vice-President. 
. ~ 


CROSS SECTION. 


CROSS SECTION. 


CUTS SHOW 


APPLICATION, 





UNLOCKED. 
New York, May 21, 1889. 
DEAR SIR: 


We would like to call your attention to 
our improved Patented Electric Door 
Opener ; the price is reasonable, with a 
Ilberal discount to the trade. It requires 
less “‘ CUTTING” than any other ; 
simple in construction, positive in its 
action, durable, (all wearing parts being 
made of steel), requires very little bat- 
tery power to operate it, and ismuch liked | 
vy all who have used it. 


lustration of our Improved Electric 
Gas Lighter. We are the sole manu- 
facturers, and owners of patent, and are 
selling a large number of them. We 
know that you will be delighted with the 
Lighter ; liberal discount to the trade. 
It will last for years—contains no bat- 
tery ; is entirely mechanical. 
Please write for prices. 
Yours ete., 


TNE EMPIRE GITY ELEGTRIG GO. 


is very | 





We also show sou on this page, an i | 





Empire City ELecTRIc COMPANY, 


15 DEY STREET, 


NEW YORK. 
MANUFACTURERS AND DEALERS IN 


Telegraph, Telephone, Electric Light 


— AND — 


ELECTRICAL SUPPLIES 


OF EVERY DESCRIPTION. 





All kinds of Bare and Insulated Wires and Cables, Batteries, 
Bells, Annunciators, Burglar Alarms, etc., Insulators, 
Pins, Brackets, Cross Arms, etc. 





INCANDESCENT LAMPS of best make to fit 
any socket. 


| CARBON POINTS of best Foreign and Domes- 
tic Manufacture. 


WHITEWOOD MOULDING 
low prices. 


NEW CATALOGUE JUST PUBLISHED. 


In Fact, Everything inthe Electrical Line 


Estimates Cheerfully Furnished. Correspondence Solicited. 
Discount Sheet furnished to any one in the Trade on application. 


and CLEATS at 














DIS QUE 
B LECLANCHE 


ASK ANY 


ONE OF MANY: 





— Tae Best 


Disque Leclanche Batteries 


ARE THOSE MADE BY 


J. H. BUNNELL & CO. 


| OVER 200,000 USED IN THE PAST eeton ALL GIVING ENTIRE SATIS- 








ONE OF THE MANY USERS OF THE SAME. 


' THE REASON WHY, is simply because our processes are the most perfect and our materials used 
in the manufacture are the very best selections that can be obtained. 


PRICES ALMOST, BUT NOT QUITE AS LOW AS THE RULING PRICES FOR INFERIOR MAKE. 
Porous Cups, 35 cents, Subject to Discount in Quantity. 


“WE ARE USING ABOUT 6,000 CELLS OF BATTERY ON OUR CIRCUITS, AND HAVE AS YE ND NOTHI 
J. H. BUNNELL & CO.’S DISQUE LECLANCHE BATTERY. ” 7 wiciesse ae Seen we 


Yours, Resp’y, CEO. W. ADAMS, Supt., The Boston Electric Association."’ 


J. H. BUNNELL & CO., 


106 ec 108 Liberty Street, 


NEV YoRXEZ. 


Send for our Latest Catalogue No. 6, of January, 1888. 





Forest City Electric Works 


MANUFACTURERS OF 
Cleveland’s Electric Light Cut-outs 


Gang Switches from 
5 to 40 amperes, 


ick make and 
h, reak uncontrol- ¢ 
|, led by the Handle. 







"7 W.B.Cleveland 


PROPRIETOR, 


183 Seneca Street, 
CLEVELAND, 0. 








For the Electrical Review’s Nez 
Catalogue of all Electrical and Scien- 


W R T tific Books. 
13 YORE... 


PARE Row, Nv 





Weitmyer Patent Furnace, 


MANUFACTURED AND SOLD BY 


Foundry and Machine Department Harrisburg Car Manufacturing Co. 
HARRISB 


ORG, PA. 





IDE AUTOMATIC ENCINE PORTABLE & TRACTION ENGINES 


STEAM ROAD ROLLERS, greet —¢ ALL DESCRIPTIONS. 


Now York Office, Messrs. Fleming & Kimball, 17 De 
New England Office, Messrs. John Post, Jr. i fee Co., 70 Kilby ~~ oe 
Baltimore Office, Messrs. Thomas K. Carey & Bro., 2 6 Light. St., Balt. 


WESTERN OFFICE, MESSRS. ENGLISH, MORSE & CO., KANSAS CITY, MQ. 
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— 7B = NEW PUBLICATION. 
Double Cylinder Law B 
THE STANDARD FOR ALL OPEN CIRCUIT WORK. ak | hes 
ITs NINTH YEAR. 
The Negative Element has 147 square inches of surface which is more than double the surface 
found in any other! The Cell contains 214 pints of solution which is nearly - LE CTR i C L| Gj HT AND P0 W - i 
double that in any other cell! a 
No Running Over or Greep- ‘ By A. R. FOOTE. 


ing of Salts. 
No Evaporation. 
No Corrosion. 








No Renewal of Negative 
Element. 

Requiring no Care. 

Costing nothing. f for Renew- 

s except for Zinc and 

Solution (a trifle) in 
from two to four years. 

White Flint Glass Jar. 

Black Rubberoid Cover. 

Lock Seal Top. 

Pure Zinc. 


Pure Sal Ammoniac. 
Fewest Parts. 





414 ins. ames, 7% ins. high. 
THE LAW BATTERY IS KEPT IN STOCK AND FOR SALE BY ALL 
RELIABLE SUPPLY HOUSES. 





( CEO. L. HENZEL, San Francisco, Cal., for Pacific Coast, 
< HIBBARD ELECTRIC M’FC & SUPPLY CO., Montreal, for Canada. 
( CHAS. A. STRELINCER & CO., Detroit, Mich., for Detroit. 


The Law Telephone Co, Sole Makers, 


NEW YORE. 


AGENTS : 





1l2 LIBERTY STREDBT, - = 


my (eam Porcelain Electrical Supplies and §pecialties, 


MANUFACTURED BY 


EMPIRE CHINA WORKS, 


144 & 156 Greene St., GREENPOINT, BROOKLYN, E. 0H. Y, 








Our Ware is HARD PORCELAIN, the BODY and GLAZE Toeercal. 
and GUARANTEED NON- CONDUCTIVE for all ELECfRICAL PURPOS 


[MERIGNN ELEOTRIGNL DIRECTORY For 1889 


PRICE, #5.00. 


one The best and most permanent medium for advertisers in the electrical 
e 

The work reaches every electric light and power company in the coun- 
try, besides telegraph and telephone companies. 

This year’s issue enlarged and improved. 











Lists and reports of electric light and power companies, reports of 
National Electric Light Association, useful tables, etc., etc. 
Send orders for copies of book, and for advertising space to STAT | 
IRON TOWER CoO., Publishers of 


American Electrical Directory, Fort Wayne, Ind | 


24th & 26th Sts. & 10th Ave. 


Address: PF. O. Box 673, Cincinnati, Ohio. 


12m0, Handsomely bound in Vellum Cloth, Price, $1.00. Sent on receipt of Price, 


From the MANUFACTURERS’ RECORD, Baltimore. 


This handy and popular treatise should be in the hands of every well-informed 
American. It is an attempt to present, in a popular way, the merits and applications 
of Electricity as a source of light and power, with especial reference to its use for the 
purposes of municipalities and manufacturers. The author is a thorough master of his 
sibject, and in the compass of about two hundred pages, groups a variety of information 
not to be elsewhere easily obtained. 

The volume deals with the Arc and Incandescent Light, the relations of Electricity 
and Gas, the Electric service of Cities, Electric Motors, and other applications of the new 
power. Much of the information afforded is in the shape of practical cssays by well 
known specialists in Electro-Dynamics. Other questions discussed are Municipal Owner- 
ship of Commercial Monopolies, Municipal Management of Manufactures, State and 
Municipal Legislation, Economic Aspects of Trusts, and Joint Stock Associations. The 
volume contains also, a valuable appendix, in which mechanical and electrical terms are 
explained in untechnical language. The work is designed principally to bencfit those 
interesicd in obtaining municipal franchises, promoters of Electrical enterprises, and 
manufacturers of Electric Supplies, Motors, Machinery, etc. Its general interest, however, 
should make it a it a popular publication. ublication. 


The Mitchell Vance Company 


(SUCCESSOR TO MITCHELL, VANCE & CO.) 
DESIGNERS AND MAFEFERS OF 


ARTISTIC 


Eletroliers & COminatOn FUXUUr 


FOR ANY SYSTEM OF INCANDESCENT ELECTRIC LIGHTING. 


The feeling is growing that these goods should be 
specially adapted to the light medium; to meet this want 
New Designs of Artistic merit and unexcelled finish have 
been originated which commend themselves to intending 
purchasers, being shown in ‘Parlors illuminated by Elec- 
tric light. 

Architects and Decorators Designs and suggestions 








| carried out with fidelity to the given motive. 


MANUFACTORY, SALESROOMS, 
No, 836 & 8388 BROADWAY, 


NEw DTornrxz. 





PF cack #0 
Erin sr. KY. 


WATER TUBE 


THe aecCocKk & WILCOx co. — 


SoAM BS OIliLerR Ss. ~% 








BROWNLEER ck co., 
eee a 
CEDAR TELEGRAPH POLES. 
7] CAR staan MANUFACTURERS OF 
P SELEY I Cross Arms, Pins and Brackets, Oak and 
apt Locust Pins, CEDAR TIES, 
MISSION ST For Electric Railways. 
LONDON. ENG.II4 NEWGATE ST. 
iMa ANC HE STER —s 





W.R. OSTRANDER &CO. 
21, 23 & 25 AUS 62. 5 Lad YORE, 


SPEAKING TUBES, Ww! WHISTLES . 
NU t 
Electrin & Mechanical "Bells 
FACTORY, 
De Kalb Avenue, 


BROOKLYN. 
Send for Illustrated 
Catalogue. 


g 





PARIS FRANC E 


HAVANA UBA 


MELE 
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THOMSON-HOUSTON ELECTRIC. 60, 


MANUFACTURER OF 


NT DYNAMOS 



























ARG LICH 


= 
° 








HUH 


THOMSON-HOUSTON ARC DYNAMO. 


Dynamos Automatic in Regulation under all Changes of Load. Simple in Construction and Economical 
in Operation. 


+ ARC +LAMPS #* 


SINGLE OR DOUBLE. PLAIN OR ORNAMENTAL, 


Direct and Alternating Current Incandescent Dynamos. 














Incandescent Lamps, 
Electric Meters, 
Sockets, Switches, 
Cut-Outs, 
And all Necessary Appliances. 











THOMSON-HOUSTON DYNAMO FOR INCANDESCENT LIGHTING. 


THE THOMSON-HOUSTON ELECTRIC CO., 


620 ATLANTIC AVENUE, BOSTON, MASS. 148 MICHIGAN: AVENUE, CHICACO, ILL. 
WALL IAND LOYD ‘STREETS, ATLANTA, CA. 
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|THE | 


Westinghouse Elecinic Eompany 


Pittsburgh, 


Electric Light and Power 


FOR ALL PURPOSES. 


Distribution by Alternating Currents, 


Central Station Outfits, Isolated Outfits, 


Incandescent Lighting, Arc Lighting, 
MOTORS, METERS. 




































LESSsSEESs OF 
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THE WESTINGHOUSE ELECTRIC COMPANY, 


[70 Central Station Plants Sold in Thirty Months. 


OFFICES IN ALL LEADING CITIES. 
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THE ELECTRICAL SUPPLY CO., 
171 RANDOLPH STREET, CHICAGO, ILL. 


MANUFACTURE THE CELEBRATED 


Diamond Garbon Battery 


AND EVERYTHING IN ELECTRICAL HOUSE GOODS. 


WRITE FOR our 


a 22 NEW ILLUSTRATED GATALOGUE, No. 647, 
— IT IS A JIM-DANDY. 


DIAMOND CARBON BATTERY. 
C ffice, 505 D Street. 
Factories, Ansonia, Conn. Fee ane ee era ieee Co., ST Church St, New York. 


AMERIGAN WATCH TOOL coMPANY JARVIS ENGINEERING COMPANY, 














CONTRACTING ENGINEERS for ERECTING OOMPLETE STEAM PLANTS 


For Electric Lighting and Power Stations. 


—: AGENTS FOR :— 
ee & SIMS ENCINES, 
ARVIS BOILER SETTING, 
to burn Anthracite Coal and Coke Screenings, 
NATIONAL FEED WATER HEATER, 
NATIONAL ROCKING and 
SHEFFIELD CRATE BARS. 


61 Oliver Street, Boston. 


SEND FOR NEW CATALOGUE. 














SEND FOR BOOK DESORIBING 
Grinding, Screw Cutting, and other Special 
Fine Tool Making Accessories. | Russell & Co. 





MASSILLON, OHIO, 


BUILDERS OF 


JUST ISSUED FROM THE PRESS, = Avtomatic Ewomes 


BOILERS, ETC. 
Complete Power Plants Furnished 


“The Electric i — 
BY FRED H. WHIPPLE. Bilt UT OY Cee ere 

















A new and original book designed to inform the practical Eas of HAR Me 


business man without the use of mystifying technical terms, and ILLINGS PATENT 
formule. There is information in it of value to the owner, the =) 0) =) 010) =) =) 2 =) -1 0) oe 20) 10) a Bone) VIM r- Whe) at — 


officer and the employe of every street railway or user of power 
See tale meainin, PON SES. ELECTRIC MOTORS OR GENERATORS. 
SS <a ail wi ——* 7 
CONTENTS. 4 EXE RWS, Feo oO 
Historical Development of the Modern Method of Producing WRENCHES, PLIERS, 


COMMUTATOR RINGS & NUTS, 

Electricity. : ROP FORGINGS oon: WE TE a 
How Electricity is Mechanic: uly Produced. 

Practical Thoughts upon the Lines of Force and the Production 








ot Motion. YW 
Something about Primary and Secondary Batteries. CHARLES R. INCENT & CO., 
How Plocericity is Applied to Street Hallways. 15 CORTLANDT STREET, NEW YORK, 
The Application of the Motor to the Car. 
Early Attempts at Electric Propulsion with the Roads now in| Ball Nigh Sp eed Automatic Gut- -off Engines 
peration. 
Some of the so-called “Systems” of Electric Street Railways. uientiG VERTICAL TUBULAR BOILERS, 


Cost of Producing, Transmitting and Applying Electricity for 
Street Railway Purposes. 









Application of Electricity to Elevated and Underground Railways. Complete Steam Plants Furnished and Erected. 





Some Eurther Comparisons of Electric Propulsion with other ar —i 
Methods. oy — - 
The Electric Motor for Stationary Power Purposes. < Pa 
The Importance of Economical Steam Power to the Electric = >= 
Current. cc = 
The Utilization of Water Powers for Electric Transmission. NTT rryPrrisyy 20M = 
The Purpose and Care of Good Belts. ( rene . anes 
Some of the Possibilities of Electric Street Car Propulsion. a EN Me Al - | j= = 
| i Ml - 1} . ao 

"| x < 

- = 





One Nundred and Fifty Illustrations. 
Price, Paper Cover, $1. Bound in Flexible Russia,$2.... VW”: 7: CO™-™, 


| Ceotrrees Engineer and 
Consulting Electrician, 


FRED H. WHIPPLE, DETROIT, MICH. | 921 EAST 14th STREET, NEW YORK. 


. P P nik a , | . Tests, Measurements and Estimates of all kinds. 
Send your name, business and address, and be correctly reported in Whipple’s | sole Agent of the Phoenix Incandescent Lamp Co. 
National Electrical Directory. | Lamps for any System and Candle Power. 











JAMES LEFFEL & Co. 
SPRINGFIELD, O., or 110 LiBerty ST., N.Y 
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FISHER-RAE ELECTRIC RAILWAY SYSTEM, 


FOR STREET AND SUBURBAN TRAFFIC. 











Embraces new and valuable improvements which are requisite to economical operation and high 
efficiency. 


THE ONLY SUCCESSFUL SYSTEM USING UNDERGROUND CONDUCTORS. 


8 MILES OF CONDUIT IN ONE ROAD AT SAN JOSE, CAL. 








OVERHEAD CONDUCTORS. 


IMPROVED TROLLEY AND TROLLEY SUPPORT line of 
neatest design. Avoids ‘‘flashing’”’ at wheel or 
line contact. 


THE FISHER-RAE ELECTRIC RAILWAY SYSTEM 


contains new features that will commend it to the careful 
attention of Street Railway Managers looking for reliable, 
easily operated and efficient electrical apparatus, de- 
signed to stand the test of work. 


The FISHER-RAE SYSTEM 


can be placed upon existing roads without alteration of 
track or road-bed, and upon cars in use without interrup- 
tion to traffic of road. 





POINTS OF SUPERIORITY. 


A SINCLE MOTOR CEARED TO BOTH AXLES WITH 
IMPROVED NOISELESS CEAR. 


FLEXIBILITY BETWEEN MOTOR AND CAR AXLES, 
INSURINGC CLOSE MESH AND PREVENTING 
BREAKING FROM SUDDEN STRAINS. 


The use where desirable of a separate motor truck, 
making a six wheel car, securing greater comfort to pas- 
sengers; motor trucks easily and quickly detachable, 
enabling change of motors from closed to open cars. 

CORRESPONDENCE solicited, estimates furnished, 
and references given to important roads now in success- 
ful operation. 


DETROIT ELECTRICAL WORKS, 


7th and Woodbridge Streets, 


DETROIT, MICH. 





HOLMES, BOOTH & HAYDENS, 


MANUFACTURERS OF 


BARE AND INSULATED WiIReE, 


Underwriters’ Copper Electric Light Line Wire, handsomely finished, highest conductivity. 


Copper Magnet Wire, Flexible Silk, Cotton and Worsted 


Cords for Incandescent Lighting. Round and Flat Copper Bars for Station Work. Insulated Iron Pressure Wire. 

















J. L. BARCLAY, Selling Agent, 


THE ROOKERY, CHICAGO, ILL. 


% PATENT “K, K.” LINE WIRE PS 


For Electric Light, Electric Railways, Motors, Telegraph and Telephone Use. 
Agents for the WASHINGTON CARBON Co., 
FACTORIES: WATERBURY, CONN. 

















NEW YORK OFFICE, 25 Park Place, 
THOS. L. SCOVILL, NEW YORE AGENT. 





PAILLARD NOH- Macheric WATCHES. 


SEE THAT 
AVOID . “Paillard’s Patent” 
a ££ 
ALL Balance 
Pe gO 


IMITATIONS. 


These Movements are of American Manufacture, and are the only American Movements 
made containing the Celebrated Paillard Inventions. 


The Best American Non-Magnetic Watch. 





18 size full plate movement. 





ON BELHOCTRICAL wt Ape gy te 
Will be mailed to any address, postage prepaid, on receipt of price, Address, 
ELECTRICAL | REVIEW PI PUB. COMPANY, 

» Now 0. Box, 3,329 ; 








Is engraved on each movement | 








POND ENGINEERING CoO., 


ENCINEERS AND CONTRACTORS. 
Complete Steam Plants for Electric Light and Power. 


Engines, Boilers, Furnaces, Grates, Heaters, Pumps, Injectors, Pipe Work, Belting, etc., designed 
with special reference to the Hienest Erricrency. 


Our Extended Experience Tnables us to Guarantee Satisfaction. Send for New Illustrated Pamphlet. 
ST. LOUIS, CHICACO, KANSAS CITY AND OMAHA. 


bar FRICTION CLUTCH PULLEYS 


AND CUT-OFF 


COUPLINGS. 
BEST IN USE. 





They are now doing the heaviest and most satis- 

factory work in the 

Largest Electric aaa Piants, 

Largest Saw Millis, 

Largest Flour Mills, 

Largest Elevators and 

Largest Packing Houses in the 
Country. 





Split Clutch Couplings and 
Pulleys a Specialty. 


Eclipse Wind Engine’ Co, 
BELOIT, WIS. 
Send for New Catalogue, 


POWER PLANTS FOR 


ELECTRIC LIGHT STATIONS 


Designed and Completely Equipped. 
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JNO. A. BARRETT, Vice-President and Consulting Electrician. 
FRANK A. PERRET, Electrician. 


THE ELEXTRON MANUFACTURING COMPARY 


COR. JAY & PLYMOUTH STREETS, BROOKLYN, N. Y. 
OUR Pal PAN OUTFITS ARE VERY HANDSOME AND apie ened STILL. 


W. D, SARCENT, President. 
&. H. CUTLER, Treasurer and Manager. 







MANUFACTURERS OF = 


Perret Electric Motors + Dynamos 
SMALL SIZES A SPEGIALTY. 


i-8 TO 2 H. P. 








THE DISTINCTIVE FEATURES ARB: 


Z2. .AMINATED FIELD MACNETS, 
Z LOW ARMATURE RESISTANCE, 
NO SPARKING UNDER CHANCES OF LOAD, 
EXCELLENT WORKMANSHIP. 


In Efficiency, Regulation, Simplicity and Durability our Machines Show Great Superiority. “minster ficiency is Dbtained “thas 
Careful Investigation Invited.  Oatalogues Furnished on Application. is possible otherwise. 


SPRAGUE ELECTRIC RAILWAY * MOTOR CO. 


The Sprague Improved Motor is Superior to any other machine which has ever been devised for the same work. 
LIST OF STREET RAILWAYS IN OPERATION OR UNDER CONTRACT, MAY 16th, 1889. 














pe ae ee eer Akron, O. | Hartford & Wethersford R.R............ SIGRSTOG, COMM, | POG Te. Tiss oc oss occccccdecseesccceses St. Joseph, Mo. 

Ashevillle Blectric R. R...........ccecced Asheville, N. C. | Inclined Plane BR. R........20c-ccccceevvces ee er rere -Scranton, Pa. 
Atlantic City Extension ............. Atlantic City, N. J. | Key City Electric BR. B.......2..sccccceeces Dubuque, Ia. | Plattsmouth Electric R. R............- Plattsmouth, Neb. 
BAG CRF Fn Biscctecsccccimetsrscws es Bay City, Mich. | Lafayette Electric R. R............000 e008 Lafayette, Ind. | Salt Lake City R. R................Salt Lake City, Utah. 
Bay City Street Ry... .... ...ceesecevees Bag Cie, Mich. | Tietede CIy Bev Boy < .as.0 ec. ices vincees eves Laredo, Tex. | Steubenville Electric R. R..........-.... Steubenville, Pa. 
Bay Ridge Electric R. R .. .........000- Bay Ridge, Md. | Lindell Avenue Street Ry.............02++. St. Louis, Mo. | Stillwater Street R. R............2.-005- Stillwater, Minn. 
Buifalo Street R. R.........0.00 ceceeeces Buffalo, N.Y. | Lindell Avenue B.. H....... 2. seceseieeeccess St. Louis, Mo. | Tacoma Ave. Street R. R ........-.....-. Tacoma, W. T. 
Carbondale & Jermyn R. R. .............. Carbondale, Pa. | Long Island City & Newtown R.R., Long Island City, N.Y. | Union Electric R. R.... .......... see ee Sterling, Ill. 
CINE Te i incite spice sich yevesecemied Davenport, Ia. | Loop Extn., Wilkesbarre & Sub’n R. R...Wilkesbarre, Pa. | Union Passenger R. R.............-+-26+: Richmond, Va. 
Chattanooga Electric R. R............ Chattanooga, Tenn. | Main Street Line Extn. U. P. Ry.,........St. Joseph, Mo. | Union Passenger R. R. Extn............. Richmond, Va. 
City Pastenger Ti. Thies cccccccssice evvcusciense Erie, Pa. | Manchester & Richmond R. R........... Manchester, Va. | Union Passenger R. R...............+.- St. Joseph, Mo. 
CI Be Berea ccantrrecewsie: oseesccwes Wilmington, Del. | Marlborough Street R. R.............Marlborough, Mass. | Washington St. & State Asylum R.R. .Binghamton, N. Y. 
C ity OO a er rere WwW ilmington, Del. | Minneapolis Street R. R............. a ea 8 Se eee reer Boston, Mass. 
GAINES TNE aia secasncawesaces “ses East Cleveland, O. | Naumkeag Street R. R.. Jawad aie .Salem, Mass. | Wichita & Suburban R. R.............. Wichita, Kansas. 
East Cleveland Street R. R.,..........-. 06. Cleveland, O. | Northern Div., Wyatt Park Ry. EPS ‘St. Joseph, Mo | Wilkesbarre & West Side R. R.......... Wilkesbarre, Pa. 
eee eer eres Reading, Pa. | Omaha Horse 4) Rudelemaee aie anasto Omaha, Neb. | Wilkesbarre & West Side Ry............ Wilkesbarre, Pa. 
Hest Heading M.. . Wat RB. ......0.c0cccccvses Reading, Pa. | Pacific Ave. Street R. R............ ...- Tacoma, W. T. | Wilkesbarre & Suburban R. R.......... Wilkesbarre, Pa. 
ee AE eer ee arr East Harrisburg, Pa. | Williamette Bridge R. R ...... ....... Portland, Oregon. 
Baw Cisive Pi0Gt Th. Theo. ic ccs cesvccess Eau Claire, Wis. | Passenger R. R. Extn..............0-000- Harrisburg, Pa. | Wyatt Park R. R.............0eceeceeee St. Joseph, Mo. 
Federal Street & Pleasant Valley R. R.....Pittsburgh, Pa. | Penna. R. R. System. ree .Atlantic City, N. J. | 


Each one of these names represents a separate bene fide Contract for Electrical Equipment. 


= FOR CIRCULARS AND FULL INFORMATION ADDRESS — 


16 & 18 BROAD STRHHEHT, NEW YORE. 


DaFT ELEcTrIG Licht GomPaANY, 
Executive Offices, 115 BROADWAY, New York. 


Electric Railways and Power Stations, 


STATIONARY MOTORS, STORAGE BATTERIES. 
DYNAMOS, 1 to 250 H. P. MOTORS, * to 100 H. P. 


WORKS, JERSEY CITy, N. Jj. 


“C, & C.” ELECTRIC MOTOR CO. 


402 & 404 Greenwich St., New York. 


EFFICIENT ELECTRIC MOTORS, 


MANUFACTURED FOR ARG AND INCANDESCENT CIRCUITS. 
AUTOMATICALLY REGULATED 


NEW ENGLAND OFFICE, 32 OLIVER ST., BOSTON. 
WESTERN OFFICE, 139 & 141 ADAMS ST., CHICAGO. 
SOUTHERN OFFICE, 25 CARONDELET ST., NEW ORLEANS. 
PHILADELPHIA OFFICE. 301 ARCH STREET 
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E HAVE A FEW MORE ANNUNCIATORS 
LIKE ENGRAVING, IN 4,6 AND 8 DROPS, 


AT 95 GENTS PER DROP. 


THESE ARE GOOD MACHINES AND WORTH THE 
PRICE. SEND FOR SAMPLE. 


CENTRAL ELECTRIC CoO., 


42 LA SALLE STREET, CHICACO. 














Send to us for all Kinds of ELECTRICAL SUPPLIES at Bottom Prices. 


T SELLING DEPARTMENT IN THE UNITED STATES. 
16 Sises, 6 to 600 H. P, Not yet equaled by any form of Engine for (“SS TS | Church, Kerr 
156 156 Lake & Co. 


Street, 


HIGH FUEL DUTY AND SIMPLICITY. BHILADELPHIA, ts Chestnut St., M. R. Mucklé, Jr. & Co. 
13 Sizes in Stock. 2, ashington Ave. : 
STA = DA 4 D. 5 to 250 H. P. DENVER, _ 1850 Boventecath Street, 20. 
3,000 in use in all parts of the Civilized World. OMAHA, ere ate 1619 Capitol Avenue, e, F. c are. adel 
Ji UNIOR, 6& Sizes in Stock, 5 to 50 H. P. BALT LAKE CITY, 2005. Main St. { Utah & Montana 


BUTTE, MONT. E. Granite St. Machinery Co. 
SAN FRANCISCO, 21 and 23 Fremont St., Parke & Lacy Co. 
Xo. 


AUTOMATIC ENGINE CHEAPER THAN A SLIDE VALVE. i j PORTLAND, OR. 33, 35 N. Front St., Parke & Lacy M 
Wall Built. Economical, Reliable. Over 300 soid the first year, p F S {| ng 0 l] S p 4 C | nie 0). CHARLOTTE, N. c. pty - Bt, The aaa Sotho Co. 
r 
All gee above built strictly to Gauge with Int eable Parts. DAL . nating. ree. & Mch. Co. 


poeta atebh cent cncheaarm tonto PITTSBURGH. PA.U.S.A. CHATTANOOGA, TENN. ‘james & Co, 

















































saw OE ane 15 CORTLANDT ST., NEW YORE. 


NEW YORK CITY | Engineers Le Contractors, 
nonce STRAIGHT LINE ENGINES 


STANDARD MILLING MACHINES. 


UNIVERSAL, LICHT, OR PLAIN FOR | 
HEAVY WORK. 


ALL SIZES READY FOR QUICK DELIVERY. | 


MACHINES SHOWN IN OPERATION = 





BY THE MANUFACTURERS, |‘ i ot 
EE. BE. Garvin & Co., — a ees —( Az 
LAIGHT & CANAL STREETS, NEW YORK CITY. alg ae OP 
SEND FOR T.LUSTRATFD CATALOGUT. 








19% & 9 ie ant 


The PARKER-RUSSELL MINING & M’F’G CO, 10 VA 5.17 raG\fe)-40s 
ROOMS, 200 and 202 MI 


CHICAGO. 
AMERICAN CENTRAL BUILDING 


cn | kk T. WHITE, 


UNIFORM IN QUALITY, LONG LIFE AND GoopicHt. | J 2 Pear/ St, (I ahd 6 ), BOS TON, MASS. 


























IMPROVED 
BNEW ENGLAND | PATENTED MATERIAL 
FOR STREET RAILWAY 
DUTT 60. ROADBEDS. 











y THOMAS ASHBUBNER, Western Agent, Kansas City, Mo. 


Rolled any weight desired. Patent allowed. 
Sampie chair and section of rail sent, express prepaid, to prospective purchasers. 








Braiding Machinery 


paPig TELEGRAPH, THE E.S. GREELEY & CoO., 


Nos. 5 & 7 Dey St., New Yurk 





Manufacturers and Importers of and Dealers in 









or = 1elegraph, Telephone 
, ELECTRIC-LIGHT WIRE Electric Light Supplies 






SINGLE AND DOUBLE Cleveland Are Light Cut Outs & Gang Switches 


Cleats, Rosettes, Moulding, Pins, Cross-Arms, 
Brackets. Insulating Tapes. 


















Rubber, Porcelain and Glass Insulators 
WIRES OF ALL KINDS. 
Silk & Cotton Covered Flexible Conducting Cord 
of various sizes for Incandescent Lighting.~ 
Spikes, Pole Steps, Lag Screws, Drive Screws, 
Turn Bu Ete, 


of ed 
for Sil Worsted 
and Cotton Braid. 










. FINE CASTINGS A 
SPECIALTY 
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SEND FOR CATALOGUES 


Manufacturers and Dealers: 
ANNUNCIATORS, BELLS and PUSHES, BATTERIES and BATTERY SUPPLIES, 
PATTERSON CABLES, ELECTRIC LIGHT APPARATUS, INSULATED 


WIRE, TELEGRAPH INSTRUMENTS and LINE SUPPLIES, 
TESTING SETS, BUILDERS’ and REPAIRERS’ TOOLS and other MISCELLANEOUS APPARATUS. 
We are Sole Western Agents for the sale of A. G. DAY’S KERITE INSULATED WIRE, which, after years of exper- 


1ence, we consider the best wire for the purposes for which it is intended. 
a ss e 
Western Electric Gompany, 277 South Clinton Street, Chicago, 


AND COR. THAMES AND CREENWICH STS., NEW YORK. 
| 
ROYCE & MAREAN, | 








of the following lines in which we 
are the leading 





ANTED.— Machinery to build. | 

















EALERS Specialties in CAST IRON | 

- med | to manufacture. Fine solid CAST- | 
ELECTRICAL APPARATUS INGS for Dies, Moulds, Dynamos, | 
| Mo tors, &c. 
Telegraph and Telephone Supplies, | MANUFACTURER, | 
No. 1408 Penna. Avenue, | P. O. Box 886, | 

oon. Wattart's Hota, WASHINGTON. D. C. New Havey, Cons. | a= iiia be ae oo 

j e ” e $2.00 Per Year. 
CONTENTS. “Is the Best Ad- 


| 
THE | 

20 
| STREET RAILWAY incinding'a0 pages of readlag? matter and | vertising Medium 
| 


‘ illustrations o 
JOURNAL, | A Directory of Street Railways in | theough which ¢ 
113 Liberty Street, | the United States and Canada. reach Street Rail- 
A Directory of Manufacturers of | 
street railway appliances and materials. 


THE NATIONAL 


| Ways. 


NEW YORK. 


THE TRENTON ENGINE. | 


AUTOMATIO CUT-OFF, 
BALANCE VALVE, 








POSITIVE EXHAUST. 


|e CONOMY, gg Tes AND woes REGULA- 
ON GUARANTE 


PHOENIX TRON 00., Trenton, N, Jy, Bildrs | 
F, Van Winkle, 91 Liberty St. N.Y. Agent, 


B AIN, 16 Market Street, 





GALVANIC BATTERY 


UNEQUALED FOR 


BELLS, TELEPHONES, 


@ GAS LIGHTING, ETC. 


PLATINUM CARBON CONNECTION. 
PERFORATED BODY. 


MANUFACTURERS CHICAGO, ILL., grr ee omg 
The Celebrated BALL DYNAMOS and LAMPS ‘Senora — Work, in all branches of NO SOAKING REQUIRED. 
— FoR — ectrical Engineering. Consultation, etc. ALWAYS WORKS INSTANTLY, 


ARG AND INCANDESCENT LIGHTING. 


This System is mechanically and electrically 





perfect and produces a steady, white and noiseless | 


light with the minimum of expense, both as to the 
power required and the cost of repairs. 
For descriptive Circulars or Testimonials, address 
BALL ELECTRIC LIGHT CO., 
18 Cortlandt St., N. Y. City. 


FACTORY: 
Oth Ave. & 27th St., New York City. 


preeccenn benna confidential. TRY ME. 


Root Electric Gas Lighter. 


By this system of Elec- 
tric Gas Lighting, house 
and fixture wiring are 
dispensed with. Each 
light is complete and 
independent. Full in- 
formation will be given 
on application 

Liberal terms to agents, 


Root Electric Gas Lighting Co., 
Rooms 612, 613 and 614, 225 Dearborn St., Chicago. 











WILL LAST A LIFE TIME. 
SIMPLE, CLEAN, DURABLE. 
Write for circulars & prices. 
THE NATIONAL 
GALVANIC BATTERY Co. 
241 Main St., CINCINNATI, O 
18 Cortlandt St., NEW YORK. 











WELLINGTON 


’ Belt Holder 


The simplest, cheapest and 
handiest device in existence 


wy. for shifting Dynamo Belts. 


Please write for circulars to 


W.R.SANTLEY & CO. 


WELLINGTON, O. 





Automatic Cut-off Engine, 


CLOSE RECULATION, 
ECONOMICAL OF FUEL, 
SMALL SPACE REQUIRED, 


OVER 





— SEND FOR CIRCULAR. —- 


THE ARMINGTON & SIMS 


FOR ALL PURPOSES WHERE POWER IS REQUIRED. 


MODERATE PRICE, 
2,500 ENGINES IN. USE. 





TELANE & BODLEY CO, 


AUTOMATIC CUT OFF 


ENCINES 


_ Unrivalled for Strength, Dura- 

. bility and Close Regulation. 
CONSTRUCTION OF COMPLETE 

PLANTS A SPECIALTY. 


THE LAME & BOODLE CLL, 205,t0,27! WATER ST. 









FRANKLIN 


> CARIER CHAS 


- - oom 


E. WARD WILEIN 


EST AREA HED |ISG7, 


PARTRICK & CARTER 


i inn 


ATENT NEEDLE 


MAKE 


r M 


ANNUM ATORS 


We A SP Al 
FLLS, DISQUE LECLANCHE BATTERII 


A Fi 


_SUPFE ts) FOR E — Deny 


114 South Second Street. 


BUR 


RIC BELA + Sides 


Mu Ih) 


Ten 


a 


LAR ALAR 


4S-LIGHTING 


oss 


B vr’ Ge 





PHILADELPHIA, PA. 











4s © DEP. Wb CO aD. 6 Om OF. © . oa Oy Oe OL OF 





CLEVELAND, OHIO. 








MANUFACTURERS OF 


ELEGTRIG LIGHT GARBONS AND BATTERY MATERIAL. 
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- THE EDDY ELECTRIC M’F’C Co. 


MANUFACTURERS OF 


AUTOMATIC ELECTRIC MOTORS, 


In all sizes, from 1-2 H. P. upward; High Efficiency ; Perfect Regulation ; Superior Workmanship; 
Ease of Management; Remarkable Simplicity, etc., ete. 


DYNAMO ELECTRIC MACHINES, 


For Electro-Plating, Electrotyping, Oopper Refining, Etc. No Reversing. No Water. No, Noise. No Spark, 
SATISFACTION CUARANTEED. 


THE EDDY ELECTRIC MFG CO., WINDSOR, CONN. 


NEW YORK, 33 Church St,, BOSTON, 620 Atlantic Ave.. 
PHILADELPHIA, 506 Commerce Street. , 




















| STORED ENERCY. 


ELECTRICAL ACCUMULATORS 


Railroad Car Lighting, 
Long Distance Lighting. 




















Central Station Lighting 
Isolated Lighting 

















18 Fulton Street, Brooklyn, E, D. 


ESPECIALLY ADAPTED TO 


STREET CAR PROPULSION 








H.E.&C. BAXTER, 





AND 

ei G erates 

Wise ous PHOSPHOR-BRONZE For operating Central Station and Isolated Plants during 
REG TRADEMARKS | INGOTS, CASTINGS & MANUFACTURES periods of LICHT LOAD, enabling steam plant to shut 

| JHE PHOSPHOR BRONZE SMELTINC CO. LIMITED down. 
; a sl2 ARC pert vo TURERS ¢ Pa "HOSP ; Can be used with any Direct System for completely 
) aoe) ORIGINAL \ ACTUR S 

displacing gas. 


The ONLY Company owning and suppiying complete 
| automatic Regulating Apparatus for use with Accumu- 


 jat 
| laters. WRITE TO 


Send for Descriptive Circular With Prices. Th HIE Al I | At putato ll i 
44 Broadway, New York, 


Magneto and Extension Bells, 
Hand and Power Generators of all Sizes, 

Stating system used, capacity of plant, power available 

the lowest prices. and other requirements. 


G CO., ) 
VIADUCT MANURACTU a Chicago Office, Phenix Building. Detroit Office,:30 Atwater St., East, 
































+ 


A 
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Fort Wayne Jenney Electric Light Company 


EO RT VWWAYNE, IND. | 


MANUFACTURERS 
OF THE 


SLATTERY |NDUCTION SYSTEM 


Incandescent Lighting 


AND THE 


Original Jenney System 
ARC LIGHTING. 





The most carefully worked , 
out and Complete Alternating { 
System of Electric Lighting in 
existence. Armatures and Con- 
verters guaranteed. 12-16 | 
candle-power Lamps to the me- 
chanical horse power guaran- 
teed. 








CORRESPONDENCE 


SOLICITED. 





SLATTERY DYNAMO, LAMP AND CONVERTER. JENNEY DYNAMO AND LAMPS. 


MAIN OFFICE AND WORKS, FORT WAYNE, IND. 
New York Office, Room 45,115 Broadway. "imental 


CHICAGO OFFICE, 185 Dearborn St., PHILADELPHIA OFFICE, 907 Filbert St., SAN FRANCISCO OFFICE, 217 Sansome St. 


W. J. BUCKLEY, Manager. G. A. WILBUR, Manager. 
E.. ADAM SUC’S;s CITY OF WE SszICo. 


BENTLEY-KNIGHT ELECTRIC RAILWAY CO,, 


2S & 22 TENTH AWVE.,. NEW YORK. 








Gontractors for the Gonstruction of Gity Street Railways and Surburban Tramways 
using either Underground, Surface or Elevated Gonductors. 





ESTIMATES FURNISHED ON APPLICATION. 





N. B.—The Bentley-Knight Electric Railway Company absolutely controls all efficient and economic 
methods of operating electrically-equipped cars by means of conductors contained in and _ protected 
by sub-surface conduits. Entering the field long in advance of all others, it first encountered the many 
difficulties which had to be met and overcome; and the many patents now owned and controlled by it 
effectually cover each and every detail (both mechanical and electrical) necessary to the successful 


construction and operation of an electrical railway in a city street. 
RLECTRICAL CONTRACT WORK. git THE P. & B. PAINT 
ane , <2 or IS ESSENTIAL FOR 


Detailed Estimates made and Contracts taken for ze. BO ¢) LEAD COVERED CABLE FOR 
EQUIPMENT OF COMPLETE ESS UNDERGROUND USE. 


| The New York Times in a recent issue, states that the 


Steam and Electrical Plants expert of the Board of Electrical Control, reports to 


Mayor Crant that the Wires in the Subways operated by 
the United States Iluminating Company and the Man- 


ANY SYSTEM (SEES Tee 
vee EVERY FOOT OF THESE CABLES ARE COATED WITH THE P. & B. PAINT. 
ARG AND INGANDESGENT LIGNTING, Cables coated with the P. & B. have been in opera- 


tion underground for more than two years and are in 
CENTRAL STATIONS, every instance to-day in perfect condition. Other cables 


And ELECTRIC STREET RAILWAYS, operated overheaa, | NOt $0 treated, many of them in the same Conduit sys- 
underground or by storage batteries. _ tems, have long since given out. 



















Z. A 








Address, SEE THAT YOUR CABLES ARE COATED WITH P. & B. 


_ FUGENE T. LYNCH, Jr., Consulting Engineer, | THE STANDARD PAINT CO., 59 Maiden Lane, N. Y. 








